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PROJECT  OVERVIEW 


FACILITY  DESCRIPTION 

The  Fort  Leonard  Wood  Laundry  Plant  is  located  in  Building 
2352  which  is  situated  in  the  Northeast  portion  of  Main  Post. 
Building  2352  has  approximately  48,000  square  feet  of  floor 
space  which  contains  various  types  of  laundry  and  dry 
cleaning  process  equipment.  The  facility  provides  service 
to  the  Post  Hospital  and  Army  training  units.  The  facii  y 
also  provides  service  to  individuals  on  a  piece  rate  basis. 

Building  2352  is  heated  with  steam  unit  heaters.  The  building 
has  no  cooling  except  for  window  air  conditioners  serving  the 
accounting  area.  The  plant  area  has  ventilation  fans  to 
provide  air  circulation  during  the  cooling  season. 

The  laundry  plant  receives  steam  and  hot  water  from  the  Boiler 
Plant  located  Building  2351.  The  steam  is  used  for  building 
heating  and  for  process  requirements  of  the  laundry  equip 
ment.  The  hot  water  is  used  by  the  laundry  plant  s  washing 
machines.  In  addition  to  the  steam  and  hot  water  supplied 
from  the  boiler  plant,  the  laundry  facility  also  has  some 
gas-fired  dryers  which  use  LPG  as  a  source  of  heating  energy. 
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PURPOSE  OF  THE  STUDY 


The  purpose  of  this  energy  engineering  analysis  program 
( EEAP ) ,  Laundry  Plant  Study  at  Ft.  Leonard  Wood,  Missouri  is 
to  develop  energy  saving  type  projects  for  funding  through  the 
energy  conservation  investment  program  (ECIP)  or  other 
applicable  funding  source. 


SCOPE  OF  WORK 

The  following  outlines  the  tasks  performed  in  this  study. 

The  complete  scope  of  work  is  included  in  Appendix  G  of  this 

report. 

1.  Review  of  previously  completed  energy  engineering 
analysis  program  (EEAP)  studies  applicable  to  the  laundry 
facilities . 

2.  Perform  a  detailed  survey  of  the  laundry  facility  and 
associated  energy  using  equipment. 

3.  Perform  a  complete  energy  audit  and  analysis  of  the 
laundry  facilities. 

4.  Identify  energy  conservation  opportunities  including  low 
cost/no  cost  items. 

5.  Provide  complete  programming  and  implementation  documen¬ 
tation  for  all  recommended  ECO's. 

6.  Prepare  a  comprehensive  report  documenting  the  work 
accomplished  and  the  results  of  the  study. 


ENERGY  CONSERVATION  OPPORTUNITIES  (ECO'S) 

Contract  Annex  A,  ENERGY  CONSERVATION  OPPORTUNITIES,  provides 
a  minimum  list  of  ECO's  to  be  evaluated  under  this  contract. 
A  copy  of  Annex  A  follows: 


CEMRK-ED-MF 


REVISED  6  SEPTEMBER  1988 


ANNEX  A 

ENERGY  CONSERVATION  OPPORTUNITIES 
LAUNDRY  STUDY 

FORT  LEONARD  WOOD,  MISSOURI 

1.  Insulation  (wall,  roof,  pipe,  duct,  etc.) 

2.  Insulated  glass  or  double  glazed  windows 

3.  Weather  stripping  &  caulking 

4.  Solar  films 

5.  Vestibules 

6.  Reduction  of  glass  area 

7.  Shutdown  energy  to  hot  water  heaters  or  modify  controls 

8.  Energy  conserving  fluorescent  lamps  and  ballasts 

9.  Reduce  lighting  levels 

10.  Replace  incandescent  lighting 

11.  Use  more  efficient  lighting  source 

12.  Infrared  heaters 

13.  Heat  reclaim  from  laundry  equipment 

14.  Heat  destratification 

15.  Heat  recovery  from  laundry  wash  water 

16.  Booster  heaters  at  major  hot  water  users 

17.  Lower  processing  hot  water  temperature 

18.  Make  HVAC  operations  more  efficient 

19.  Steam  traps  (size,  operation,  type) 

20.  Optimize  laundry  facilities  operation  (space  utilization, 
more  efficient  equipment-operational  procedures) 
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21.  Use  air  curtains/plastic  strips  at  personnel  entrances 

22.  Dryers  equipped  with  temperature  sensor  located  on  discharge 
duct.  Sensor  to  provide  information  to  stop  heating  during 
drying  cycle  at  the  most  energy  efficient  point. 

23.  Recycling  of  rinse  water  for  a  following  wash  cycle 

24.  Equipping  dryer  exhaust  with  heat  exchanger  for  preheating 
incoming  air  to  dryer 

25.  Verify  that  supply  steam  and  condensate  system  is  functioning 
in  the  most  efficient  manner 

26.  Utilization  of  high  temperature,  oil  heated  processes  rather 
than  steam 

27.  Use  of  cold  water  laundering 

28.  Waste  heat  recovery 

29.  Efficiency  of  compressed  air  system 

30.  Thermal  storage 

31.  Shut  off  steam  supply  during  non  use  hours 


E.  ENERGY  CONSERVATION  OPPORTUNITIES  NOT  ANALYZED 

Of  the  31  ECO's  listed  in  Contract  Annex  A,  15  were  eliminated 
from  consideration  prior  to  any  calculation  of  potential 
energy  saving. 


*  ECO  #2  -  identifies  insulated  glass  or  double  glazed 

windows  as  an  ECO.  All  windows  have  been  replaced  in  a 
recent  building  renovation  and  are  double  glazed. 
Therefore  this  item  was  not  evaluated. 

*  ECO  #4  -  identifies  solar  films  as  an  ECO.  The  building 
is  not  air  conditioned  and  therefore  solar  films  were  not 
evaluated . 

*  ECO  #5  -  identifies  vestibules  as  an  ECO.  Vestibules  are 
in  place  at  existing  primary  entrances  and  therefore  were 
not  evaluated. 
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*  ECO's  #9,  #10  &  #11  -  identify  conservation  opportunities 
as  related  to  building  lighting.  The  facility  has  only 
one  incandescent  fixture  and  the  remaining  lighting 
consists  of  standard  suspended  fluorescent  fixtures. 
Therefore,  all  potential  conservation  measures  related 
to  building  lighting  are  addressed  in  ECO  #8  titled 
"Lighting  Modifications". 

*  ECO  #13  -  identifies  heat  reclaim  from  laundry  equipment. 
The  laundry  washers  and  dryers  represent  the  process 
equipment  most  likely  to  benefit  from  heat  reclaim.  Heat 
reclaim  for  washers  is  addressed  in  ECO's  15  and  15A. 
Heat  reclaim  for  dryers  is  addressed  in  ECO's  24  and  24A. 

*  ECO  #16  -  identifies  the  use  of  booster  heaters  for  major 
hot  water  users.  Booster  heaters  are  all  ready  in  place 
at  the  laundry  facility. 

*  ECO  #18  -  addresses  improved  efficiency  for  HVAC  systems. 
The  laundry  facility  generates  a  great  deal  of  heat  from 
process  equipment  and  therefore  the  building  heating 
system  is  relatively  small  and  simplistic.  The  facility 
is  not  air  conditioned.  Due  to  the  nature  of  the 
existing  HVAC  systems,  there  is  little  potential  for 
conservation  in  this  area. 

*  ECO  #22  -  addresses  conservation  of  energy  by  using 

sensors  in  dryer  discharges  ducts  to  control  drying 
cycles.  This  feature  exists  in  those  dryers  used  in 
ECO's  20A  and  20B. 

*  ECO  #25  (steam  &  condensate  efficiency)  -  the  existing 
steam  and  condensate  system  is  functioning  efficiently 
and  this  ECO  was  not  evaluated. 

*  ECO  #28  (waste  heat  recovery)  -  this  ECO  is  evaluated  as 
part  of  ECO's  15,  15A,  24  &  24A. 

*  ECO  #29  (efficiency  of  the  compressed  air  system)  -  a  new 
air  compressor  was  being  installed  during  the  energy 
audit  site  survey.  It  is  not  feasible  to  replace  the  new 
air  compressor  and  the  piping  is  in  good  condition  with 
no  apparent  leaks,  therefore  no  ECO's  were  evaluated  for 
the  compressed  air  system. 

*  ECO  #30  (thermal  storage)  -  thermal  storage  is  a  feature 
of  the  packaged  equipment  used  in  ECO's  15  and  15A. 
Further  use  of  thermal  storage  was  not  considered. 


1-7 


ENERGY  CONSERVATION  OPPORTUNITIES  ANALYZED 

Of  the  31  ECO's  listed  in  the  Contract  Annex,  16  were  analyzed 
for  potential  energy  savings.  In  some  cases  an  ECO  was 
considered  with  different  options.  In  that  case  a  letter 
suffix  was  attached  to  the  ECO  number  to  identify  each  option 
separately.  The  total  number  of  ECO's  analyzed  including 
options  is  21.  Some  ECO's  have  been  re-titled  to  give  a  more 
accurate  description  of  the  type  modification  required  to 
achieve  energy  savings.  A  list  of  all  ECO's  considered  in 
this  report  follows: 


ECO  # 
1 
3 
6 

7 

8 

12 

14 

15 
15A 

17 

19 

20 
20A 
20B 
21 
23 


ECO  TITLE 

Repair  Pipe  Insulation 
Caulk  &  Seal  Windows 
Reduce  Window  Area 

install  Gas  Fired  Hot  Water  Heater 
Lighting  Modifications 
Install  Radiant  Heaters 
Heat  Destratification 

Install  Wash  Water  Heat  Recovery  Unit 

Install  Wash  Water  Heat  Recovery  Unit 
With  New  Heater 

Lower  Hot  Water  Supply  Temperature 
Replace  Steam  Traps 

Install  1000  LB  Continuous  Batch  Washer 

Replace  Steam  Dryers 

Replace  400  LB  Gas  Dryer 

Install  Air  Curtain 

Recycle  Rinse  Water 
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24 


24A 

26 

27 


Install  Exhaust  Heat  Recovery  on  100  LB  Dryers 
Install  Exhaust  Heat  Recovery  on  400  LB  Dryers 
Install  Thermal  Fluid  Presses 
Cold  Water  Laundering 
Turn  Off  Steam 
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SECTION  III  of  this  report  provides  an  economic  summary  and 
description  of  the  ECO's  analyzed. 


Calculation  procedures  and  documentation  are  included  in  SECTION  IV. 


SECTION  V  of  this  report  contains  a  sample  or  programming  documents 
for  a  project  involving  ECO's. 
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II.  ENERGY  AUDIT 


A  comprehensive  energy  audit  was  accomplished  at  the  Fort  Leonard 
Wood  landry  facility.  The  purpose  of  the  audit  was  to  analyze 
existing  energy  consumption  at  the  facility.  The  energy  audit 
included  the  following  activities: 

1.  Analysis  of  utility  records  for  fiscal  years  1985 
through  1987. 

2.  Analysis  of  laundry  production  records  for  fiscal 
years  1987  and  1988. 

3.  A  complete  inventory  of  all  energy  consuming  equipment 
located  in  the  laundry  building. 

4.  A  computer  simulation  of  energy  consumption  at  the 
laundry  facility  for  calendar  year  1987 . 

Information  obtained  from  the  above  activities  was  compiled  and 
cross  referenced  to  provide  an  estimate  of  energy  use  for 
different  areas  and  functions  within  the  laundry  facility. 


A.  UTILITY  DATA  ANALYSIS 

Table  II-l  displays  information  extracted  from  utility  records  for 
the  laundry  facility.  Fuel  consumption  is  based  upon  meter 
readings  taken  at  the  boiler  plant  located  in  Building  2351. 
Energy  costs  are  based  upon  actual  expenditures  made  to  fuel 
suppliers.  As  shown,  total  fuel  consumption  was  highest  in  FY  85 
with  total  fuel  use  at  34,215  million  btu.  Total  fuel  use  in  FY  86 
&  FY  87  was  approximately  14%  lower  with  total  fuel  use  at  29,356 
and  29,522  million  BTU  respectively.  Total  electricity  consumption 
is  listed  as  2337,  2472,  and  2417  million  BTU  for  FY  85,  86  &  87. 

Table  II-2  shows  average  monthly  energy  use  over  the  three  year 
period  between  FY  85  and  FY  87.  Annual  electricity  use  averages 
to  705,723  KWH  or  2408  million  BTU.  Propane  consumption  averages 
to  286,409  gallons  per  year  which  equates  to  an  energy  use  of 
27,352  million  BTU.  Average  fuel  oil  consumption  is  shown  as 
26,539  gallons  which  equates  to  3679  million  BTU  of  energy.  Total 
average  fuel  use  equates  to  31,031  million  BTU. 

Figures  11-1,11-2  &  II-3  graphically  depict  the  information 
contained  in  Table  II-2. 
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Fuel  oil  is  used  on  a  random  and  infrequent  basis  at  the  boiler 
plant  in  Building  2351.  Over  a  three  year  period  the  consumption 
of  fuel  oil  consists  of  less  than  12%  of  total  fuel  use.  Since 
fuel  oil  usage  makes  up  such  a  small  percentage  of  total  use, 
calculations  and  life  cycle  cost  analysis  contained  in  Section  IV 
consider  LPG  as  the  only  fuel  used  at  the  Laundry  Facility. 
Therefore,  fuel  saving  resulting  from  ECO's  are  considered  as 
savings  in  LPG. 

Not  reflected  in  utility  data  is  water  usage.  Water  is  a  valuable 
resource  and  considerable  dollar  savings  are  possible  through  a 
reduction  in  consumption  of  domestic  water.  However,  water  is  not 
considered  as  an  energy  resource,  and  a  detailed  analysis  of  water 
consumption  is  outside  the  scope  of  work  of  this  study.  For 
example,  the  cost  associated  with  supplying  water  to  Fort  Leonard 
Wood  facilities  is  approximately  68  cents  per  1000  gallons  of 
water.  ECO  #20  saves  approximately  1,735,500  gallons  of  water  each 
year  which  amounts  to  a  dollar  savings  of  $1180.00. 
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TABLE  II-l 

BUILDING  2352  -  POET  LEONAPD  WOOD,  HO. 
UTILITY  DATA  FY85  -  FY87 


YEAP  ! 

KKH 

ELEC 

ELEC 

LPG 

LPG 

LPG 

f2  FUEL 

12  FUEL 

12  FUEL 

TOTAL 

1 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

5 

OCT 

84 

55754 

190 

2648.00 

28509 

2723 

15247.00 

350 

49 

340.00 

18235.00 

NOY 

84 

52680 

180 

2502.00  | 

34882 

3331 

18655.00 

440 

61 

427.00 

21584.00 

DEC 

84 

38790 

132 

1843.00 

27374 

2614 

14640.00 

1236 

171 

1200.00 

17683.00 

JAN 

85 

43042 

147 

2045.00 

44290 

4230 

23686.00 

364 

50 

353.00 

26084.00 

FEB 

85 

86292 

295 

4099.00 

33613 

3210 

17976.00 

1343 

186 

1304.00 

23379.00 

HAP, 

85 

47656 

163 

2264.00 

23790 

2272 

12723.00 

2640 

366 

2563.00 

17550.00 

APP, 

85 

50700 

173 

2408.00 

32329 

3087 

17290.00 

1760 

244 

1790.00 

21488.00 

HAY 

85 

65818 

225 

3126.00 

20468 

1955 

10946.00 

1467 

203 

1424.00 

15496.00 

JUN 

85 

44496 

152 

2114.00 

22833 

2181 

12211.00 

1222 

169 

1187.00 

15512.00 

JUL 

85 

65278 

223 

3101.00 

19215 

1835 

10276.00 

1497 

208 

1454.00 

14831.00 

AUG 

85 

73040 

249 

3572.00 

27735 

2649 

14833.00 

2365 

328 

2296.00 

20701.00 

SEP 

85 

61042 

208 

2985.00 

19308 

1844 

10326.00 

1796 

249 

1744.00 

15055.00 

TOTAL 

684588 

2337 

32707.00 

334346 

31931 

178809.00 

16480 

2284 

16082.00 

227598.00 

YEAP 

KKH 

ELEC 

ELEC 

LPG 

LPG 

LPG 

12  FUEL 

/2  FUEL 

*2  FUEL 

TOTAL 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

5 

OCT 

85 

59646 

204 

2917.00 

40742 

3891 

21789.00 

1145 

159 

973.00 

25679.00 

NOV 

85 

52150 

178 

2467.00 

28587 

2730 

13307.00 

1131 

157 

961.00 

16735.00 

DEC 

85 

76254 

260 

3607.00 

32199 

3075 

14989.00 

2677 

371 

2275.00 

20871.00 

JAN 

86 

74462 

254 

3522.00 

21994 

2100 

10238.00 

5238 

726 

4451.00 

18211.00 

FEB 

86 

37292 

127 

1764.00 

16980 

1622 

7904.00 

2262 

314 

1922.00 

11590.00 

HAP 

86 

75970 

259 

3593.00 

22390 

2138 

10423.00 

2335 

324 

1984.00 

16000.00 

APE 

86 

64484 

220 

3050.00 

19619 

1874 

9133.00 

1362 

189 

1157.00 

13340.00 

MAY 

86 

37400 

128 

1769.00  : 

17208 

1643 

8010.00 

1255 

174 

1066.00 

10845.00 

JUN 

86 

67704 

231 

3202.00 

17594 

1680 

8190.00 

1326 

184 

1127.00 

12519.00 

JUL 

86 

64850 

221 

3067.00 

18738 

1789 

8723.00 

1085 

150 

922.00 

12712.00 

AUG 

86 

48534 

166 

2233.00 

12821 

1224 

5968.00 

1788 

247 

1511.00 

9712.00 

SEP 

86 

65500 

224 

3013.00 

10630 

1015 

4948.00 

11392 

1580 

9681.00 

17642.00 

724246 

24"2 

34204.00 

259502 

24781 

123622.00 

32996 

4575 

28030.00 

185856.00 

YEAP 

m 

ELEC 

ELEC 

LPG 

LPG 

LPG 

|  f2  FUEL 

#2  FUEL 

12  FUEL 

i  TOTAL 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

GALS 

HBTU'S 

$ 

j  s 

OCT 

86 

\  53466 

182 

2459.00 

17041 

1627 

7933.00 

:  6868 

953 

5424.00 

:  15816.00 

NOY 

86 

j  53712 

183 

2471.00 

j  27674 

2643 

12882.00 

1244 

173 

983.00 

j  16336.00 

DEC 

86 

75030 

256 

3451.00 

28691 

2740 

12019.00 

|  2825 

392 

2231.00 

!  17701.00 

| 

JAN 

87 

69998 

239 

3220.00 

|  30622 

2924 

12828.00 

I  5186 

719 

4096.00 

20144.00 

FEB 

87 

45284 

155 

2160.00 

27398 

2617 

11477.00 

3277 

454 

2588.00 

16225.00 

HAP. 

87 

61600 

210 

2944.00 

J  23431 

2238 

9815.00 

4380 

607 

3459.00 

16218.00 

APP. 

87 

64780 

221 

3096.00 

1  19976 

1908 

8368.00 

2857 

396 

2256.00 

13-20.00 

HAY 

87 

|  52750 

180 

2521.00 

16988 

1622 

7116.00 

1496 

207 

1182.00 

|  10819. OC 

Jl'N 

87 

64016 

218 

3060.00 

18036 

1722 

7555.00 

412 

57 

325.00 

10940.00 

JUL 

87 

78666 

268 

3760.00 

15230 

1454 

6380.00 

448 

62 

354.00 

10494.00 

AUG 

87 

33276 

114 

1591.00 

20178 

1927 

8453.00 

404 

56 

319.00 

10363.00 

SEP 

87 

55758 

190 

2665.00 

20113 

1921 

8425.00 

744 

103 

588.00 

11678.00 

j  708336 

2416  33398.00 

265378 

25343 

113251.00 

30141 

4179 

23805.00 

170454 . 00 
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TABLE  II-2 

BUILDING  2352  -  FONT  LEONARD  WOOD,  HO. 
UTILITY  DATA  -  3  YEAP  AVERAGE 


YEAP 

KWH 

ELEC 

HBTU'S 

ELEC 

$ 

LPG 

GALS 

LPG 

HBTU'S 

LPG 

$ 

12  FUEL 
GALS 

12  FUEL 
HBTU'S 

\2  FUEL 
$ 

TOTAL 

S 

OCT 

AYE 

56289 

192 

2674.67 

28764 

2747 

14989.67 

2788 

387 

2245.67 

19910.00 

NOT 

AVE 

52847 

180 

2480.00 

30381 

2901 

14948.00 

938 

130 

790.33  | 

18218.33 

DEC 

AYE 

63358 

216 

2967.00 

29421 

2810 

13882.67 

2246 

311 

1902.00 

18751.67 

JAN 

AVE 

62501 

213 

2929.00 

32302 

3085 

15584.00 

3596 

498 

2966.67 

21479.67 

FEB 

AYE 

56289 

192 

2674.33 

25997 

2483 

12452.33 

2294 

318 

1938.00 

17064.67 

HAP 

AVE 

61742 

211 

2933.67 

23204 

2216 

10987.00 

3118 

432 

2668.67 

16589.33 

APP 

AVE 

59988 

205 

2851.33 

23975 

2290 

11597.00 

1993 

276 

1734.33 

16182.67 

KAY 

AVE 

1  51989 

178 

2472.00 

18221 

1740 

8690.67 

1406 

195 

1224.00 

12386.67 

JUN 

AVE 

58739 

200 

2792.00 

19488 

1861 

9318.67 

987 

137 

879.67 

12990.33 

JUL 

AVE 

69598 

237 

3309.33 

17728 

1693 

8459.67 

1010 

140 

910.00 

12679.00 

ADG 

AVE 

51617 

176 

2465.33 

20245 

1933 

9751.33 

1519 

210 

1375.33 

13592.00 

SEP 

AYE 

60767 

207 

2887.67 

16684 

1593 

7899.67 

4644 

644 

4004.33 

14791.67 

TOTAL 

|  705723 

2408 

33436.33 

286409  27352 

138560.67 

26539 

3679 

22639.00 

194636.00 

YEAP 

1 

j 

$  PEE 
KKB 

1 

$  PEP 
HBTU'S 

ELEC 

$ 

$  PEP 
GAL  LPG 

$  PEP 
HBTU'S 

LPG 

$ 

$  PER 
GAL  \2 

$  PEP 
HBTU'S 

12  FUEL 
$ 

TOTAL 

$ 

OCT 

AVE 

1 

.0475170 

13.931 

2674.6" 

.52112594  5.456741 

14989.67  ! 

.8055722 

5.802756 

2245.67 

19910.00 

HOY 

AYE 

.0469276 

13.752 

2480.00 

.49201804  5.152114 

14948.00 

.8422735 

6.063939 

790.33 

18218.33 

DEC 

AYE 

:  .0468291 

13.736 

2967.00 

.47185716  4.941037 

13882.67 

.8468388 

6.109208 

1902.00 

18751.6" 

JAN 

AYE 

.0468635 

13.730 

2929.00 

.48244691  5.052086 

15584.00 

.8249907 

5.953177 

2966.67 

21479.67 

FEB 

AVE 

.0475105 

13.905 

2674.33 

.47899117  5.015036 

12452.33 

.8448126 

6.094340 

1938.00 

17064.67 

HAP 

AVE 

.0475149 

13.926 

2933.67 

.47350275  4.958032 

10987.00 

.8557990 

6.172706 

2668.67 

16589.33 

APE 

AVE 

.0475317 

13.932 

2851.33 

.48371893  5.064929 

11597.00 

.8702124 

6.276236 

1734.33 

16182.67 

HAY 

AVE 

.0475482 

13.914 

2472.00 

.47695010  4.994636 

8690.67 

.8705548 

6.287671 

1224.00 

12386.67 

JUN 

AVE 

.0475326 

13.937 

2792.00 

.47818278  5.007344 

9318.67 

.8915541 

6.436585 

879.67 

12990.33 

JUL 

AVE 

.0475493 

13.944 

3309.33 

.47720136  4.997834 

8459.67 

.9009901 

6.5 

910.00 

12679.00 

AUG 

AVE 

.0477624 

13.981 

2465.33 

.48167419  5.043793 

9751.33 

.9054202 

6.538827 

1375.33 

13592.00 

SEP 

AVE 

.0475206 

I 

13.928 

2887.67 

.47349703  4.957950 

7899.67 

.8622595 

6.217909 

4004.33 

14791.67 

12  HONTE 

AYE 

!  .0473839 

! 

13.884 

2786.36 

.48259720  5.053461 

11546.72 

.8601065  6.204446 

1886.58 

!  16219.6" 

i 
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B.  LAUNDRY  PRODUCTION  ANALYSIS 

Appendix  "A"  of  this  report  contains  laundry  production  records 
for  fiscal  years  1987  &  1988.  These  records  show  monthly  and  annual 
laundry  production  on  an  individual  piece  basis. 

Appendix  "B"  contains  a  spread  sheet  analysis  of  the  information 
contained  in  Appendix  "A".  The  purpose  of  this  spread  sheet  is  to 
convert  piece  rate  production  to  total  pounds  laundered.  The 
spread  sheet  also  separates  dry  cleaning  production  from  total 
laundry  production.  Appendix  "B"  shows  that  approximately  208,586 
lbs  of  dry  cleaning  and  4,155,644  lbs  of  laundered  items  were 
processed  at  the  facility  in  FY  87.  Total  production  equates  to 
4,364,230  lbs  for  FY  87.  Total  production  for  FY  88  was 
approximately  3,470,015  lbs.  Of  that  amount,  3,294,263  lbs  was 
laundered  items  and  175,751  lbs  was  dry  cleaning  items.  The  two 
year  average  production  was  3,917,123  lbs  of  total  production.  The 
average  dry  cleaning  production  was  192,169  lbs.  The  average 
production  of  laundered  items  was  3,724,954  lbs. 

Appendix  "C”  compares  laundry  production  with  water  consumption 
over  a  three  month  period.  The  study  period  was  limited  to  three 
months  due  to  the  availability  of  water  consumption  records.  The 
purpose  of  the  spread  sheet  in  Appendix  nC"  is  to  obtain  an 
accurate  estimate  of  water  consumed  per  pound  of  laundry .  Once 
water  consumption  is  determined  on  a  unit  basis,  total  annual  water 
use  can  be  estimated  using  laundry  production  data.  As  shown  in 
Appendix  "C" ,  water  consumption  equates  to  approximately  2.6 
gallons  of  water  per  pound  of  laundry  processed.  Using  the  average 
production  rate  of  3,724,954  lbs  per  year,  the  total  annual  process 
water  use  calculates  to  be  9,684,880  gallons. 


C .  EQUIPMENT  INVENTORY 

Part  of  the  energy  audit  for  the  laundry  facility  included  a 
complete  inventory  of  all  energy  consuming  equipment.  During  the 
inventory,  equipment  operators  were  interviewed  to  determine 
approximate  hours  of  equipment  use.  Hot  water  and  dryer  exhaust 
temperatures  were  measured  and  recorded.  Motor  amperage  readings 
were  taken  on  items  of  equipment  that  were  in  operation  during  the 
inventory.  Maintenance  files  were  checked  for  any  available 
product  literature  on  existing  process  equipment. 

Appendix  "D"  contains  a  floor  plan  of  the  laundry  indicating  the 
location  of  process  equipment.  This  appendix  also  contains 
equipment  data  forms  which  show  information  collected  during  the 
inventory. 

Table  n-4  is  used  to  estimate  energy  consumption  based  on 
information  collected  during  the  equipment  inventory.  A  description 
of  information  contained  in  the  table  follows: 
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Column 


-A-  Amount  of  steam  input  to  process  equipment  in  LBS/HR. 

The  amount  indicated  was  determined  from  product 
literature,  data  plate  information  or  estimated  from  the 
size  of  steam  supply  lines. 

-B-  Amount  of  steam  input  to  process  equipment  in  thousands 
of  BTU  per  hour.  The  amount  indicated  was  calculated 
using  the  LBS/HR  amount  multiplied  by  a  BTU  content  of 
1080  BTU  per  pound  of  steam. 

-C-  Gallons  of  hot  water  used  per  equipment  cycle.  Product 
literature  shows  that  hot  water  amounts  to  approximately 
68%  of  total  water  consumption.  The  amount  indicated  was 
calculated  by  multiplying  quantities  in  Column  -D-  by 
0.68. 

-D-  Total  water  used  per  cycle.  Amount  shown  was  taken  from 
product  literature  or  was  estimated  by  cross  referencing 
production  data,  equipment  capacity  and  hours  of  use. 

-E-  Amount  of  propane  input  to  process  equipment.  The  amount 
indicated  was  taken  from  equipment  data  plates. 

-F-  Total  number  of  equipment  cycles  per  year.  The  amount 
indicated  was  estimated  through  interviews  with  equipment 
operators  and  by  cross  referencing  production  data  with 
equipment  capacities. 

-G-  Total  number  of  hours  each  year  that  fuel  is  input  to 
the  process  equipment.  The  amount  shown  was  estimated 
by  cross  referencing  equipment  efficiencies  taken  from 
product  literature  with  production  data  and  equipment 
capacities . 

-H-  Total  annual  steam  use  in  millions  of  BTU's.  The  amount 
shown  was  obtained  by  multiplying  quantities  in  Column 
-B-  by  those  in  Column  -G- . 

-I-  Total  annual  hot  water  use  in  thousands  of  gallons.  The 
amount  shown  is  obtained  by  multiplying  quantities  in  Column 
-C-  by  those  in  Column  -F-. 

-J-  Total  annual  water  consumption  in  thousands  of  gallons. 

The  amount  shown  is  obtained  by  multiplying  quantities 
in  Column  -D-  by  those  in  Column  -F-. 

-K-  Total  propane  consumption  by  process  equipment.  The 
amounts  shown  do  not  include  the  propane  consumed  by 
plant  boilers  to  produce  steam.  Consumption  is 
calculated  by  multiplying  quantities  in  Column  -E-  by 
those  in  Column  -G-. 
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Table  II-4  shows  a  total  steam  consumption  of  13,636.4  million 
BTU ' s  per  year  and  a  propane  consumption  of  5910  million  BTU's  each 
year.  The  hot  water  energy  consumption  of  5519  million  BTU's  per 
year  was  calculated  using  the  total  hot  water  energy  consumption 
in  gallons  and  assuming  a  temperature  rise  of  100  degrees 
fahrenheit  (BTU  =  Gallons  hot  water  x  8.33x100). 


TABLE  11-4 

BUILDING  2352  -  FORT  LEONARD  WOOD,  NO 
PROCESS  FUEL  i  WATER  CONSUMPTION 


^^****m******i***»*****************************************************************************************************“**** 


HOT 

TOTAL 

CYCLES 

FUEL 

TOTAL 

TOTAL 

TOTAL 

TOTAL 

EQUIPMENT 

ID 

STEAM 

STEAM 

WATER 

WATER 

PROPANE 

PER 

INPUT 

STEAM 

HW 

WATER 

PROPANE 

I 

r 

(LBS/HR) 

(MBS ) 

(GPC) 

(GPC) 

(MBH) 

YEAR 

HOURS 

MHBTU 

(GALS  X 

(GALS  X 

MHBTU 

/YEAR 

1000) 

1000) 

-A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

-H- 

-I- 

-J- 

-K- 

****************************************************** 

************************************************************************* 

WASHER-EXTRACTOR  -  A 

i 

750 

810.00 

1061 

1560 

610 

280 

225.75 

647.09 

951.6 

WASHER-EXTRACTOR  -  A 

2 

750 

810.00 

1061 

1560 

610 

280 

225.75 

647.09 

951.6 

WASHER-EXTRACTOR  -  A 

3 

750 

810.00 

1061 

1560 

610 

280 

225.75 

647.09 

951.6 

WASHEP.-EXTRACTOR  -  A 

4 

750 

810.00 

1061 

1560 

610 

280 

225.75 

647.09 

951.6 

WASHER-EXTRACTOR  -  B 

5 

900 

972.00 

1414 

2080 

610 

280 

270.9 

862.78 

1268.8 

WASHER-EXTRACTOR  -  B 

6 

900 

972.00 

1414 

2080 

610 

280 

270.9 

862.78 

1268.8 

WASHER-EXTRACTOR  -  C 

7 

200 

216.00 

354 

520 

732 

280 

60.2 

258.84 

380.64 

WASHER-EXTRACTOR  -  C 

8 

200 

216.00 

354 

520 

732 

280 

60.2 

258.84 

380.64 

WASHEP.-D 

9 

150 

162.00 

177 

260 

732 

280 

45.15 

129.42 

190.32 

WASEER-D 

10 

150 

162.00 

177 

260 

732 

280 

45.15 

129.42 

190.32 

WASHER: -D 

11 

150 

162.00 

177 

260 

732 

280 

45.15 

129.42 

190.32 

SHEET  WASH 

12 

200 

216.00 

707 

1040 

1988 

690 

148.35 

1405.9 

2067.5 

SHAPER,  PRESS  5  CON'S 

13 

.00 

1988 

1988 

0 

96C 

DRYER-TUNBLEP. 

14 

.00 

3000 

1370 

320 

0 

DP.YEP.-A 

15 

350 

378.00 

1000 

700 

263.38 

^  DRYER-E 

16 

350 

378.00 

1000 

700 

263.38 

1  DRYER-' 

i  r 
± 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

18 

350 

378.00 

1000 

700 

263.38 

DRYER. -C 

19 

350 

378.00 

1000 

700 

263.38 

DRYER-A 

20 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

21 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

22 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

23 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

24 

350 

378.00 

1000 

700 

263.38 

DRYEP.-E 

25 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

26. 

350 

378.00 

1000 

700 

263.38 

DP.YER-G 

2~ 

.00 

250 

1000 

750 

0 

18'.  5 

DRYEP.-G 

28 

.00 

250 

1000 

750 

0 

187.5 

DRYER-G 

29 

.00 

250 

1000 

750 

0 

15". E 

DRYER- G 

30 

.00 

250 

1000 

750 

0 

18".  E 

DRYER-E 

31 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

32 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

33 

350 

378.00 

1000 

700 

263.38 

DRYER-E 

34 

350 

378.00 

1000 

700 

263.38 

DRYER-B 

35 

350 

378.00 

1000 

700 

263.38 

DRYER-D 

36 

350 

378.00 

1000 

700 

263.38 

DRYER-D 

37 

350 

378.00 

1000 

700 

263.38 

DRYER-H 

38 

350 

378.00 

1000 

700 

263.38 

DRYER-F 

39 

.00 

3000 

1000 

700 

0 

21 OC 

DRYER-E 

40 

.00 

3000 

1000 

700 

0 

DRYER- I 

41 

.00 

2000 

0 

0 

0 

f; 

II 
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TABLE  11-4 

BUILDING  2352  -  FORT  LEONARD  WOOD,  HO 
PROCESS  FUEL  S  WATER  CONSUMPTION 


I*** iiiii******,***********************************************************************************************************1” 


HOT 

TOTAL 

CYCLES 

FUEL 

TOTAL  TOTAL 

TOTAL 

TOTAL 

EQUIPMENT 

ID 

STEAM 

STEAM 

WATER 

WATER 

PROPANE 

PER 

INPUT 

STEAM  HW 

WATER 

F80PAKE 

/ 

(LBS/HR.) 

(MBS) 

(GPC) 

(GPC) 

(MBS) 

YEAR 

HOURS 

MHBTU  (GALS  l 

(GALS  >: 

MHBTU 

/YEAR 

1000) 

1000) 

-A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

-H-  -I- 

-J- 

-K- 

**************************************************************************************************************************’'”” 

LINT  TRAP 

42 

.00 

0 

LINT  TRAP 

43 

.00 

0 

SHEET  PRESS 

44 

1500 

1620.00 

400 

645 

SHEET  PRESS 

45 

1500 

1620.00 

400 

645 

SHEET  PRESS 

46 

1500 

1620.00 

400 

645 

SHEET  PRESS 

47 

1500 

1620.00 

400 

645 

SHEET  SPREADER-FEEDER 

48 

.00 

0 

SHEET  SPREADER-FEEDER 

49 

.00 

0 

SHEET-FOLDER 

50 

.00 

0 

SHEEI-FOLDEI 

5! 

.00 

0 

SHEET-FOLDER 

.00 

0 

SHEET-FOLDER 

53 

.00 

0 

TOWEL  FOLDER 

54 

.00 

0 

STEAM  SUPPLY, 'DIST 

55 

.00 

0 

SLEEVE  PRESS 

56 

100 

108.00 

500 

53.75 

FOLDING  MACHINE 

5- 

.00 

500 

0 

k  YOKE  PRESS 

5£ 

100 

108.00 

500 

53.75 

V  COLLAR  FORMER 

59 

100 

108.00 

500 

53.75 

IS"  PRESS 

60 

100 

108.00 

500 

53.75 

BODY  PRESS 

61 

100 

108.00 

500 

53. 75 

BODY  PRESS 

62 

100 

108.00 

500 

53.75 

18"  PRESS 

63 

100 

108.00 

500 

53.75 

COLLAR  FORMER 

64 

100 

108.00 

500 

53.75 

YOKE  PRESS 

65 

100 

108.00 

500 

53.75 

FOLDING  MACHINE 

66 

.00 

500 

0 

SLEEVE  PRESS 

6" 

100 

108.00 

500 

53.75 

PRISS 

6S 

IOC 

108.00 

500 

c*)  rz 
^ 

PRESS 

69 

100 

108.00 

500 

53. VS 

MUSHROOM  PRESS 

70 

100 

108.00 

500 

53.75 

GARMENT  PRESS 

71 

100 

108.00 

500 

53. "5 

MUSHROOM  PRESS 

72 

IOC 

108.00 

500 

53.75 

GARMENT  PRESS 

73 

100 

108.00 

500 

53.75 

GARMENT  PRISS 

74 

100 

108.00 

500 

53.  ”5 

TROUSER  PRESS 

75 

100 

108.00 

500 

53.75 

TROUSER  PRESS 

76 

100 

108.00 

500 

53.75 

PANTS  DRYER  CABINET 

77 

.00 

500 

0 

PANTS  DRYER  CABINET 

78 

.00 

500 

0 

TROUSER  PRESS 

79 

100 

108.00 

500 

53.75 

TROUSER.  PRESS 

80 

100 

108.00 

500 

53.75 

TROUSER  PRESS 

81 

100 

108.00 

500 

53.75 

TROUSER  PRESS 

82 

100 

108.00 

500 

53.75 

^  COAT  PRESS 

83 

450 

486.00 

500 

241.88 

■  COAT  COLLAR  PRESS 

84 

100 

108.00 

500 

53.75 

COAT  SLEEVE  PRESS 

85 

100 

108.00 

500 

53.75 

II 


II 


TABLE  11-4 

BUILDING  2352  -  FOOT  LEONARD  WOOD,  NO 
PROCESS  FUEL  i  HOTEL  CONSUMPTION 


^**********************************m*********>H**mmm***m*****************************************x****i************i 


EQUIPMENT 


**********************i***************************************************************************************************'*iiT 


HOT 

TOTAL 

CYCLES 

FUEL 

TOTAL 

TOTAL 

TOTAL 

Tom 

STEAM 

ST  DM 

WATEP. 

WATER 

PROPANE 

PER 

INPUT 

STEAM 

HW 

WATER 

PROPANE 

LBS, 'HE) 

(MBH) 

(GPC) 

(GPC) 

(MBH) 

YEAR 

HOURS 

HMBTU 

(GALS  l 

(GALS  v 

HMBTU 

/YEAR 

1000) 

1000) 

-A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

-H- 

-I- 

-J- 

-K- 

DRYER  -  70  LB 

86 

250 

270.00 

DRYER  -  110  LB 

87 

300 

324.00 

DRYER  -  110  LB 

88 

300 

324.00 

DRYER  -  110  LB 

89 

300 

324.00 

DRYER.  -  110  LB 

90 

300 

324.00 

WASHER  -  110  LB 

91 

450 

486.00 

WASHER  -  110  LB 

92 

450 

486.00 

WASHER  -  110  LB 

93 

450 

486.00 

COHPRESSER  70# 

94 

.00 

COHPRESSER  110# 

95 

.00 

COHPRESSER.  110# 

96 

.00 

VAPOR  ABSORBER 

97 

100 

108.00 

38r  PPXSS 

98 

100 

108.00 

18'  PRESS 

99 

100 

108.00 

3  S’1  PPXSS 

100 

10  o 

108.00 

18'  PRESS 

101 

IOC 

108.00 

38"  PPXSS 

102 

100 

108.00 

18'  PRESS 

102 

100 

108.00 

38"  PRESS 

104 

100 

108.00 

JACKET  FORMER 

105 

100 

108.00 

JACKET  FORMER 

106 

100 

108.00 

52'  PRESS 

107 

100 

108.00 

PANT  STEAMER 

108 

100 

108.00 

PANT  STEAMER 

109 

100 

108.00 

52"  PRESS 

110 

100 

108.00 

COHPRESSER 

111 

.00 

COHPRESSER 

112 

.00 

26000 

28080.00 

STEAM  USE  (HHBIUs: 

13636.4 

PROPANE  USE  (HHBTUS! 

— — 

5910 

750 

550 

147.81 

750 

550 

177.38 

750 

550 

177.38 

750 

550 

177.38 

750 

550 

177.38 

750 

550 

266.06 

750 

550 

266.06 

750 

550 

266.06 

6625. £ 


BOT  HOTEL  (MMBIUs 


5519.26 


II 
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Table  II-5  uses  equipment  inventory  information  to  estimate  total 
annual  electricity  consumption  for  process  equipment.  The  motor 
horsepower  indicated  was  taken  from  equipment  data  plates.  Motor 
kilowatts  were  calculated  using  .746  KW  per  HP.  Cycles  per  year 
and  hours  per  year  were  estimated  as  in  Table  II-4.  Total  kilowatt 
hours  were  calculated  by  multiplying  equipment  KW  by  hours  of  use. 
Table  II-5  shows  electricity  consumption  for  process  equipment  as 
325,967  kilowatt  hours. 

Table  II-6  is  used  to  cross  reference  washer  capacities  with 
production  data  to  estimate  total  number  of  cycles  required  and 
total  hours  of  equipment  operation. 

Table  II-7  is  used  to  cross  reference  dryer  capacities  with 
production  data  to  estimate  total  number  of  cycles  required  and 
total  hours  of  equipment  operation. 


II 


13 


TABLE  II-5 

BUILDING  2352  -  FORT  LEONARD  WOOD,  HO 
PROCESS  ELECTRICITY  CONSUMPTION 


**************************************************************************************************************************** 


EQUIPMENT 

ID 

HP 

HP 

HP 

KW 

KW 

KW  CYCLES 

HOURS 

HOURS 

HOURS 

KWH 

KWH 

KWH 

/ 

MTR 

MTR 

MTR 

MTR 

MTR 

MTR 

PER 

/YEAR 

/YEAR 

/YEAR 

MTR 

MTR 

MTR 

1 

2 

3 

1 

2 

3 

YEAR 

MTR  1 

MTR  2 

MTR  3 

1 

2 

3 

-A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

-H- 

-I- 

-J- 

-K- 

-L- 

M 

**********************  ******  **  *************************************************  H*H*H************i*H********hif)tH*xux  XT 

WASHER-EXTRACTOR 

-  A 

1 

7.5 

12.5 

25 

5.60 

9.33 

18.7 

610 

460 

125 

125 

2573.7 

1165.625 

2331. 

WASHER-EXTRACTOR 

-  A 

2 

7.5 

12.5 

25 

5.60 

9.33 

18.7 

610 

460 

125 

125 

2573.7 

1165.625 

2331. 

WASHER-EXTRACTOR 

-  A 

3 

7.5 

12.5 

25 

5.60 

9.33 

18.7 

610 

460 

125 

125 

2573.7 

1165.625 

2331. 

WASHER-EXTRACTOR 

-  A 

4 

7.5 

12.5 

25 

5.60 

9.33 

18.7 

610 

460 

125 

125 

2573.7 

1165.625 

2331. 

WASHER-EXTRACTOR 

-  B 

5 

10 

15 

30 

7.46 

11.2 

22.4 

610 

460 

125 

125 

3431.6 

1398.75 

2798. 

WASHER-EXTRACTOR 

-  B 

6 

10 

15 

30 

7.46 

11.2 

22.4 

610 

460 

125 

125 

3431.6 

1398.75 

2798. 

WASHER-EXTRACTOR 

-  C 

7 

3 

10 

3 

2.24 

7.46 

2.24 

732 

550 

145 

145 

1230.9 

1081.7 

324.5 

WASHER-EXTRACTOR 

-  C 

8 

3 

10 

3 

2.24 

7.46 

2.24 

732 

550 

145 

145 

1230.9 

1081.7 

324.5 

WASHER-D 

9 

2 

2.5 

5 

1.49 

1.87 

3.73 

732 

550 

145 

145 

820.6 

270.425 

540.9 

WASHER-D 

10 

2 

2.5 

5 

1.49 

1.87 

3.73 

732 

550 

145 

145 

820.6 

270.425 

540.9 

WASHEP.-D 

11 

2 

2.5 

5 

1.49 

1.87 

3.73 

732 

550 

145 

145 

820.6 

270.425 

540.9 

SHEET  WASH 

12 

15 

.75 

.75 

11.2 

.560 

.560 

1988 

1988 

400 

400 

22246. 

223.8 

223.8 

SHAPER,  PRESS  8  OONV 

13 

15 

15 

2 

11.2 

11.2 

1.49 

1988 

1100 

925 

1590 

12309 

10350.75 

2372. 

DRYER-TUMBLER 

14 

20 

5 

2 

14.9 

3.73 

1.49 

1370 

805 

410 

805 

12011. 

1529.3 

1201. 

1 

2 

.746 

1.49 

0 

1000 

800 

800 

596.8 

1193.6 

0 

DRYER -A 

15 

1.5 

1.12 

0 

0 

1000 

800 

895.2 

0 

0 

DRYER-B 

16 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-C 

1? 

,?r. 

.  >  ^ 

3 

.560 

2.24 

0 

1000 

800 

800 

447.6 

1790.4 

c 

DRYER-B 

18 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-C 

19 

.75 

3 

.560 

2.24 

0 

1000 

800 

800 

447.6 

1790.4 

0 

.'i; 

i 

U-J 

g 

20 

1.5 

1.12 

0 

0 

1000 

800 

895.2 

0 

0 

DRYEP-E 

21 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYEP.-E 

22 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYER-E 

23 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYER-E 

24 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYEP-E 

25 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYER-E 

26 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

0 

DRYER-G 

27 

1 

1.5 

.746 

1.12 

0 

1000 

800 

800 

596.8 

895.2 

0 

DRYEP-G 

28 

1 

1.5 

.746 

1.12 

0 

1000 

800 

800 

596.8 

895.2 

r 

DRYER-G 

29 

1 

1.5 

.746 

1.12 

0 

1000 

800 

800 

596.8 

895.2 

0 

DRYER-G 

30 

1 

1.5 

.746 

1.12 

0 

1000 

800 

800 

596.8 

895.2 

r 

DRYER-B 

31 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-B 

32 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-B 

33 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-B 

34 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

c 

DRYEP-B 

35 

.5 

1 

.373 

.746 

0 

1000 

800 

800 

298.4 

596.8 

0 

DRYER-D 

36 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

r 

DRYEP-D 

37 

.75 

1.5 

.560 

1.12 

0 

1000 

800 

800 

447.6 

895.2 

c 

DRYER-H 

38 

.25 

1.5 

.187 

1.12 

0 

1000 

800 

800 

149.2 

895.2 

0 

DRYER- I 

39 

5 

25 

2 

3.73 

18.7 

1.49 

1000 

800 

800 

2984 

14922 

0 

DRYER-F 

40 

5 

25 

2 

3.73 

18.7 

1.49 

1000 

800 

800 

2984 

14920 

0 

DP.YER-I 

41 

7.5 

10 

.5 

5.60 

7.46 

.373 

0 

0 

0 

f ) 
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TABLE  11-5 

BUILDING  2352  -  FORT  LEONARD  WOOD,  NO 
PROCESS  ELECTRICITY  CONSUMPTION 


*«mm*mmmmm«*mm*mm***m*m*«mm*m*mmmmm»****«******m******mm*************** 


EOUIPMENT  ID 

HP 

HP 

HP 

KW 

KW 

KW  CYCLES 

HOURS  BOURS  HOURS 

KWH 

KWH 

KWH 

iiy  w  l  1  «*» 

l 

MTR 

MTR 

MTR 

MTR 

MTR 

MTR  PER 

/YEAR  /YEAR  /YEAR 

MTR 

MTR 

MTR 

1 

2 

3 

1 

2 

3  YEAR 

MTR  1  MTR  2  MTR  3 

1 

2 

3 

-A- 

-B- 

-C- 

-D- 

-E- 

1 

Tl 

1 

1 

cn 

i 

-H-  -I-  -J- 

-K- 

-L- 

M 

irt,K***iiti**i:*********iir***tit****ii*i*****iir************t*******ii***i 

************ ***** 

LINT  TRAP 

LINT  TRAP 

SHEET  PRESS 

SHEET  PRESS 

SHEET  PRESS 

SHEET  PRESS 

SHEET  SPREADER-FEEDER 

SHEET  SPREADER-FEEDER 

SHEET-FOLDER 

SHEET-FOLDER 

SHEET-FOLDER 

SSHEEI-FOLDER 

TOWEL  FOLDER 

STEAM  SUPPLY /DI ST 

SLEEVE  PRESS 

FOLDING  MACHINE 

YOKE  PRESS 

COLLAR  FORMER 

18"  PRESS 

BODY  PRESS 

BODY  PRESS 

18"  PRESS 

COLLAR  FORMER 

YOKE  PRESS 

FOLDING  MACHINE 

SLEEVE  PRESS 

PRESS 

PRESS 

MUSHROOM  PRESS 
GARMENT  PRESS 
MUSHROOM  PRESS 
GARMENT  PRESS 
GARMENT  PRESS 
TROUSER  PRESS 
TROUSER  PRESS 
PANTS  DRYER  CABINET 
PANT'S  DRYER:  CABINEI 
TROUSER  PRESS 
TROUSEP.  PRESS 
TROUSER  PRESS 
TROUSER  PPISS 
COAT  PRESS 
COAT  COLLAR  PRESS 
COAT  SLEEVE  PRESS 


42 

15 

i 

11.2 

.746 

0 

2000 

22380 

0 

0 

43 

15 

i 

11.2 

.746 

0 

2000 

22380 

0 

0 

44 

7.5 

5.60 

0 

0 

700 

3916.5 

0 

G 

45 

7.5 

5.60 

0 

0 

700 

3916.5 

0 

0 

46 

7.5 

5.60 

0 

0 

700 

3916.5 

0 

0 

4? 

7.5 

5.60 

0 

0 

700 

3916.5 

0 

0 

48 

1.5 

.25 

.25 

1.12 

.187 

.187 

700 

700 

700 

783.3 

130.55 

130.6 

49 

1.5 

.25 

.25 

1.12 

.187 

.187 

700 

700 

700 

783.3 

130.55 

130.6 

50 

1 

.33 

.33 

.746 

.246 

.246 

700 

700 

700 

522.2 

172.326 

172.3 

51 

1 

.33 

.33 

.746 

.246 

.246 

700 

700 

700 

522.2 

172.326 

172.3 

52 

.25 

.187 

0 

0 

700 

130.55 

0 

0 

53 

.5 

.373 

0 

0 

700 

261.1 

0 

c 

54 

1 

.746 

0 

0 

700 

522.2 

0 

0 

55 

.33 

.25 

.246 

.187 

0 

2000 

2000 

2000 

492.36 

373 

0 

56 

0 

0 

0 

300 

0 

0 

0 

zi 

j  ■ 

.  33 

.246 

0 

0 

300 

73.854 

0 

c 

58 

0 

0 

0 

300 

0 

0 

0 

59 

0 

0 

0 

300 

0 

0 

c 

60 

0 

0 

0 

300 

0 

0 

c 

61 

5 

3.73 

0 

0 

300 

1119 

0 

0 

62 

5 

3.73 

0 

0 

300 

1119 

0 

0 

63 

0 

0 

0 

300 

0 

0 

0 

64 

0 

0 

0 

300 

0 

0 

0 

65 

0 

0 

0 

300 

0 

0 

0 

66 

.33 

.246 

0 

0 

300 

73.854 

0 

0 

67 

0 

0 

0 

300 

0 

0 

0 

68 

0 

0 

0 

300 

0 

0 

c 

69 

0 

0 

0 

300 

0 

0 

l 

70 

0 

0 

0 

300' 

0 

c 

0 

71 

0 

0 

0 

300 

0 

0 

r 

72 

0 

0 

0 

300 

0 

0 

C 

73 

0 

0 

0 

300 

0 

0 

0 

74 

0 

0 

0 

300 

0 

0 

0 

75 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335. 7 

0 

76 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335. ~ 

0 

77 

.5 

.5 

.063 

.373 

.373 

.047 

300 

300 

300 

111.9 

111.9 

14.10 

.5 

.5 

.063 

.373 

.373 

.047 

300 

300 

300 

111.9 

111.9 

14.10 

79 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335. r 

n 

80 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335.7 

0 

81 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335.7 

82 

1 

1.5 

.746 

1.12 

0 

300 

300 

223.8 

335 . 7 

0 

83 

2 

1.49 

0 

0 

300 

447.6 

0 

A 

V 

84 

0 

0 

0 

300 

0 

0 

r  • 

V. 

85 

1 

.746 

0 

0 

300 

223.8 

0 

0 

II 
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TABLE  I 1-5 

BUILDING  2352  -  FORT  LEONARD  WOOD,  NO 
PROCESS  ELECTRICITY  CONSCHPTION 


**************************************************************************************************************************” 


EQUIPMENT 

ID 

HP 

HP 

HP 

KW 

KW 

KW  CYCLES 

HOURS 

HOURS 

HOURS 

KWH 

KWH 

m 

i 

KTR 

NIL 

KTR 

KTR 

KTR 

KTR  PER 

/YEAR 

/YEAR 

/YEAR 

KTR 

KTR 

Mil: 

1 

2 

3 

1 

2 

3  YEAR 

KTR  1 

KTR  2 

KTR  3 

1 

2 

3 

-A- 

-B- 

-C- 

-D- 

-E- 

-F-  -G- 

-B- 

-I- 

-J- 

-K- 

-L- 

H 

************************************************************************************************************* 

•kiii'kxrr’krxTTTT 

DRYER  -  70  LB 

86 

.5 

.75 

.373 

.560 

0 

750 

550 

550 

205.15 

307.725 

0 

DRYER  -  110  LB 

87 

.33 

.33 

.246 

.246 

0 

750 

550 

550 

135.40 

135.399 

C 

DRYER  -  110  LB 

88 

.33 

.33 

.246 

.246 

0 

750 

550 

550 

135.40 

135.399 

0 

DRYER  -  110  LB 

89 

.33 

.33 

.246 

.246 

0 

750 

550 

550 

135.40 

135.399 

0 

DRYER  -  110  LB 

90 

.33 

.33 

.246 

.246 

0 

750 

550 

550 

135.40 

135.399 

0 

WASHER  -  110  LB 

91 

7.5 

3 

2 

5.60 

2.24 

1.49 

750 

550 

60 

550 

3077.3 

134.28 

820.O 

WASHER  -  110  LB 

92 

7.5 

3 

2 

5.60 

2.24 

1.49 

750 

550 

60 

550 

3077.3 

134.28 

820.  o 

WASHER  -  110  LB 

93 

5 

.5 

2 

3.73 

.373 

1.49 

750 

550 

60 

550 

2051.5 

22.38 

820.6 

CONPRESSER  70f 

94 

15 

.5 

.33 

11.2 

.373 

.246 

300 

60 

550 

3357 

22.38 

135.4 

COKPRESSER  :10f 

95 

15 

.5 

.33 

11.2 

.373 

.246 

360 

4028.4 

0 

0 

CONPRESSER  110# 

96 

15 

.5 

.33 

11.2 

.373 

.246 

360 

4028.4 

0 

0 

VAPOR  ABSORBER 

97 

0 

0 

0 

500 

0 

0 

0 

38"  PRESS 

98 

0 

0 

0 

u 

u 

A 

u 

A 

18"  PRESS 

99 

0 

0 

0 

0 

0 

u 

A 

38"  PRESS 

100 

0 

0 

0 

0 

0 

A 

18"  PRESS 

101 

0 

0 

0 

0 

u 

A 

r 

38"  PRESS 

102 

0 

0 

0 

0 

u 

18"  PRESS 

103 

0 

0 

0 

0 

A 

0 

A 

l 

A 

38"  PRESS 

104 

0 

0 

0 

0 

U 

A 

0 

r 

JACKET  FORMER: 

105 

0 

0 

0 

0 

A 

u 

A 

u 

A 

JACKET  FORMER 

106 

0 

0 

0 

0 

U 

V 

f 

52"  PRESS 

10? 

0 

0 

0 

0 

0 

A 

A 

PANT  STONER 

108 

0 

0 

0 

0 

(J 

A 

u 

A 

PANT  STONER 

109 

0 

0 

0 

0 

u 

A 

0 

A 

52"  PRESS 

no 

0 

0 

0 

0 

u 

u 

COKPRESSER 

111 

60 

44.8 

0 

0 

500 

223  SO 

0 

f  > 

c 

CONPRESSER 

112 

60 

44.8 

0 

0 

500 

22380 

C 

CONVEYS! 

113 

.5 

.373 

0 

0 

500 

186.5 

0 

A 

V 

CONVEYOR 

114 

.5 

.373 

0 

0 

500 

186.5 

0 

VACUUM  UNIT 

115 

E 

j 

3.73 

0 

0 

500 

1865 

0 

u 

VACUUM  UNIT 

116 

5 

3.73 

0 

0 

500 

1865 

0 

( 

324 

184 

148 

22440C 

77348 

242*.' . 

TOTAL  KWH  —  32596". 2 
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D.  COMPUTER  ANALYSIS 

A  computer  program  was  used  to  simulate  energy  consumption  at  the 
laundry  facility  for  calendar  year  1987.  The  software  selected 
for  computer  simulation  was  PC-DOE,  Version  2.1  B.  PC-DOE  is  a 
microcomputer  version  of  the  DOE-2. IB  computer  program.  All 
instruction  and  reference  manuals  which  apply  to  DOE-2.1  also  apply 
to  PC-DOE. 

The  computer  simulation  was  used  primarily  to  estimate  energy 
consumption  for  plant  and  space  heating  equipment.  The  program 
does  not  account  for  steam  operated  process  equipment.  To  obtain 
an  accurate  simulation  of  total  consumption,  process  steam  was 
included  in  domestic  hot  water  use  in  the  computer  simulation. 
Electrical  loads  for  process  equipment  are  shown  in  the  computer 
simulation  as  miscellaneous  equipment. 

Input  files  for  the  computer  simulation  are  contained  in  Appendix 
"E"  of  this  report.  Output  files  from  the  computer  program  are 
listed  in  Appendix  "F" . 

Table  II-8  compares  energy  consumption  as  estimated  by  the  computer 
simulation  with  energy  consumption  taken  from  utility  records. 
Figures  II-4  &  II-5  graphically  depict  information  contained  in 
Table  II-8. 

The  computer  model  estimates  a  total  annual  electricity  consumption 
of  2143.4  million  BTU's.  Utility  records  show  an  actual  use  of 
2384  million  BTU's  in  1987.  Therefore,  the  computer  provides  an 
estimate  that  is  approximately  10%  lower  than  actual  usage.  When 
comparing  total  annual  electricity  consumption  for  1987. 

Figure  II-5  shows  a  fairly  accurate  simulation  on  monthly 
consumption  trends  for  electricity.  This  graph  shows  a  substantial 
drop  in  actual  electricity  use  between  July  and  August.  This 
dramatic  change  i  consumption  can  probably  be  attributed  to  the 
period  between  meter  readings  during  the  summer  months  of  1987. 

The  computer  model  shows  an  annual  fuel  use  of  29,147.1  million 
BTU's.  The  total  actual  fuel  use  of  LPG  &  Fuel  Oil  combined  was 
27,302  million  BTU's  in  1987.  Therefore,  the  computer  provides  a 
model  that  predicates  within  7%  total  annual  fuel  usage. 

Figure  II-A  shows  that  monthly  fuel  consumption  trends  are  not 
accurately  predicted  by  the  computer  model  when  compared  with 
utility  records.  The  computer  shows  a  fairly  consistent  fuel  usage 
from  month  to  month.  Utility  records  show  a  wide  fluctuation.  The 
difference  between  the  computer  simulation  and  monthly  utility 
records  may  be  attributed  to  varying  production  rates  at  the 
Laundry  Facility  from  month  to  month.  Some  differences  could  also 
be  attributed  to  the  actual  time  elapsed  between  meter  readings. 
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TABLE  II-8 

BUILDING  2352  -  FORT  LEONARD  WOOD,  HO 
COKPUTER  SIMULATION  vs  UTILITY  RECORD  DATA 


*********************************************************************************************************** 
*  UTILITY  RECORDS  *  COMPUTER  MODEL  * 

*********************************************************************************************************** 


* 

ELECTRICAL 

STEAM 

FUEL 

FUEL 

TOTAL 

* 

TOTAL 

TOTAL 

* 

* 

USE 

PRODUCTION 

(OIL) 

(GAS) 

FUEL  USE 

* 

FUEL 

ELECTRICAL 

i 

* 

* 

* 

HBTUS 

1000  LB 

HBTUS 

HBTUS 

HBTUS 

* 

INPUT 

USE 

* 

it 

JAN  87 

239 

2614 

719 

2924 

3643 

* 

2564 

185.5 

it 

* 

FEB  87 

155 

1977 

454 

2617 

3071 

* 

2344.6 

169.2 

* 

i 

MAR  87 

210 

1998 

607 

2238 

2845 

* 

2658.2 

192.9 

* 

it 

APR  87 

221 

1608 

396 

1908 

2304 

* 

2517.4 

185.5 

* 

* 

MAY  87 

180 

1088 

207 

1622 

1829 

it 

2248.6 

166.5 

* 

* 

JUNE  87 

218 

1105 

57 

1722 

1779 

it 

2433 

181 

* 

* 

JULY  87 

268 

1137 

62 

1454 

1516 

* 

2432.8 

181 

* 

* 

AUG  8" 

114 

1092 

56 

1927 

1983 

* 

2322.2 

172.8 

it 

* 

SEPT  87 

190 

1226 

103 

1921 

2024 

* 

2432.8 

181 

it 

* 

OCT  87 

173 

1266 

697 

1025 

1722 

* 

2352.8 

174.4 

* 

i 

NOV  87 

217 

1411 

569 

1716 

2285 

* 

2181.4 

160.6 

* 

* 

DEC  87 

199 

1627 

970 

1331 

2301 

it 

i 

2659.3 

193 

it 

it 

* 

* 

TOTAL 

2384 

18149 

4897 

22405 

27302 

it 

29147.1 

2143.4 

it 

II 
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E .  SUMMARY 

The  information  obtained  from  utility  records ,  production  records, 
the  equipment  inventory,  and  computer  simulation  was  compiled  and 
cross  referenced  to  obtain  a  reasonable  estimate  of  energy 
consumption  for  particular  areas  within  the  laundry  facility. 

Table  II-9  provides  a  summary  of  information  resulting  from  the 
energy  audit.  A  plant  efficiency  of  75%  was  used  in  converting 
steam  consumption  to  total  fuel  consumption.  The  plant  reward 
efficiency  was  taken  from  a  boiler  and  chiller  plants  energy 
engineering  analysis  program  report  dated  April,  1988  prepared  by 
Lutz,  Daily  and  Brain.  Existing  energy  consumption  used  in  this 
study  for  the  various  categories  is  shown  under  the  heading  SPREAD 
SHEETS . 

Figure  II-6  provides  a  graphical  representation  of  electricity  use 
for  various  purposes  at  the  laundry.  Figure  II-7  provides  a 
representation  of  total  fuel  use  in  different  areas. 

Table  11-10  provides  a  summary  of  energy  use  for  different 
processes  at  the  facility.  Figures  II-8  &  II-9  graphically  depict 
the  information  in  Table  11-10. 

The  information  collected  and  analyzed  during  the  energy  audit  is 
used  to  make  reasonable  estimates  concerning  existing  fuel  usage. 
When  ECO's  are  analyzed  for  economic  feasibility  in  Section  IV, 
ECIP  guidance  cost  factors  were  used  for  fuel  costs.  Current  ECIP 
guidance  is  used  for  determining  discount  factors  in  the  life  cycle 
cost  analysis. 

Energy  costs  were  taken  from  current  ECIP  guidance  because  these 
values  were  approved  for  use  in  a  previous  study  for  facilities  at 
Ft .  Leonard  Wood . 
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TABLE  II-9 


FORT  LEONARD  WOOD 
BUILDING  2352 
ADDIT  SUMMARY 

************************************************************************************************************************** 

PROPANE  #2  FUEL  TOTAL  FUEL  STEAN  ELECTRIC  ELECTRIC 

MBTU  NBTL  MBTU  HBTU  KWH  l  1000  MBTU 

************************************************************************************************************************** 


UTILITY  RECORDS  27352  36?9  31031 


705.7  240£ 


COHPl'TER  PROGRAM 


29147 


628  2143 


SPREAD  SHEETS 


l 

PROCESS  ELEC 

326 

1112.64 

B 

CONY.  OUTLETS 

26 

88.74 

C 

UNIT  HEATERS 

5.47 

18.6? 

D 

LIGHTS 

61.7 

210.58 

I 

PLANT  ELF:  ijm  COM? .  OUTPUT! 

270.2 

922.19 

SUE  TOTAL 

689.37 

2352.82 

A 

PROCESS  STEAN 

18181 

13636 

B 

PROCESS  PROPANE 

5910 

5910 

C 

PROCESS  HOI  WATER 

7359 

5519 

D 

DOMESTIC  HOT  WAT 

16 

12 

E 

SPACE  HLAT  (FROM.  COKP.  OUTPUT) 

1170 

32636 

250" 

*********************  *********************************************************************************** **'*’”** *****’”■’ 
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TABLE  11-10 

BCILDING  2352  -  FORT  LEONARD  WOOD,  HO 


PROCESS  ENERGY  DISTRIBUTION 


********************************************************************************************************** 


STEAK 

HOT  WATER 

PROPANE 

TOTAL  FUEL 

ELECTRICITY 

ELECTRICITY 

TOTAL 

NBTU 

HBTU 

HBTU 

HBTU 

KWH  X  1000 

HBTU 

HBTU 

***xx*r****H******mm**mm**mm*m*****************m****m**m***************************** 

WASHERS 

A 

1849 

5519 

0 

7368 

97.4 

332.43 

7700.426 

DP.YEPi 

B 

5267.5 

5910 

11177.5 

82.6 

281.91 

11459.41 

SHEET  PRESSES 

c 

2580 

2580 

20.4 

69.63 

2649.625 

DRY  CLEANING 

D 

1655.5 

1655.5 

24.1 

82.25 

1737.753 

OTHEP: 

E 

2284 

2284 

101.5 

346.42 

2630.420 

13636 

5519 

5910 

25065 

326 

1112.64 

26177.64 

********************************************************************************************************** 
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PERCENTAGE  0F  ANNUAL  CONSUMPTION 


III.  ENERGY  CONSERVATION  OPPORTUNITY  (ECO)  SUMMARY  AND  DESCRIPTION 


Tables  III-l  &  III-2  show  all  of  the  energy  conservation 
opportunities  (ECO's)  selected  for  analysis  at  the  Fort  Leonard 
Wood  laundry  facility.  Table  III-l  lists  ECO's  in  ascending 
numerical  order.  Table  III-2  lists  ECO's  in  descending  order  of 
savings  investment  ratios. 

The  pages  immediately  following  Table  III-2  contain  a  brief 
description  of  each  ECO  selected  for  analysis. 


TABLE  III-l 

ENERGY  CONSERVATION  OPPORTUNITY  SUMMARY 
BUILDING  2352  -  FORT  LEONARD  WOOD,  NO. 


ECO  / 

TITLE 

FUEL 

SAVINGS 

(COST) 

KBTU 

ELEC 

SAVINGS 

(COST) 

NBTU 

FUEL 

SAVINGS 

(COST) 

$ 

ELEC 

SAVINGS 

(COST) 

$ 

TOTAL 

SAVINGS 

(COST) 

$ 

INSTALLED 

COST 

SIMPLE 

PAYBACK 

YEARS 

SAVINGS 

INVESTMENT 

RATIO 

(SIR) 

1 

REPAIR  PIPE  INSULATION 

901 

0 

2948.34 

.00 

2948.34 

17531 

5.95 

1.95 

__  3 

CAULK  4  SEAL  WINDOWS 

298 

0 

975.15 

.00 

975.15 

4814 

4.94 

1.37 

6 

REDUCE  WINDOW  AREA. 

-1.7 

-.3 

-5.56 

-3.89 

-9.45 

1 

-.11 

-148.00 

7 

INSTALL  GAS  BN  HEATER 

702.9 

0 

2300.10 

.00 

2300.10 

24702 

10.74 

1.50 

8 

LIGHTING  MODIFICATIONS 

0 

54.23 

.00 

703.36 

703.36 

7975 

11.34 

.77 

12 

INSTALL  RADIANT  HEATERS 

359.7 

7.9 

1177.05 

102.46 

1279.51 

13754 

10.75 

1.06 

14 

HEAT  DESTRATIFICATION 

382 

-208 

1250.02 

-2697.76 

-1447.74 

5646 

-3.90 

-.76 

15 

HASH  WATER  HEAT  RECOVERY 

4375 

0  14316.31 

.00  14316.31 

120403 

8.41 

1.87 

15A 

HASH  HATER  HR  HTH  NEW  HTR 

3954 

0  12938.67 

.00  12938.67 

110474 

8.54 

1.84 

17 

LOWER  HW  SUPPLY  TEMP 

941- 

0 

3079.23 

.00 

3079.23 

119 

.04 

418.31 

19 

STEAM  TRAP  REPLACEMENT 

172 

0 

562.84 

.00 

562.84 

105 

.19 

54.03 

20 

INSTALL  1000  LB  CBW 

2114.7 

0 

6919.93 

.00 

6919.93 

103847 

15.01 

1.08 

20A 

REPLACE  STEAM  DRYERS 

3123 

2.8  10219.39 

36.32  10255.71 

84545 

8.24 

1.96 

20B 

REPLACE  400  LB  DRYER 

638.8 

28.5 

2090.35 

369.65 

2459.99 

51605 

20.98 

.73 

/  21 

INSTALL  AIR  CURTAIN 

393 

0 

1286.01 

.00 

1286.01 

794 

.62 

10.92 

23 

RECYCLE  RINSE  HATER 

2479 

0 

8112.03 

.00 

8112.03 

32704 

4.03 

3.82 

24 

EXHAUST  HR  100  LB  DRYERS 

7678 

-153  25124.72 

-1984.41  23140.31 

379122 

16.38 

1.00 

24A 

EXHAUST  HR  400  LB  DRYERS 

1273 

0 

4165.64 

.00 

4165.64 

57927 

13.91 

1.16 

26 

THERMAL  FLUID  PRESSES 

1620 

13.75 

5301.13 

178.34 

5479.46 

220006 

40.15 

.42 

27 

COLD  HATER  LAUNDERING 

2098 

-20 

6865.29 

-259.40 

6605.89 

119 

.02 

908.26 

31 

TORN  OFF  STEAM 

1147 

0 

3753.33 

.00 

3753.33 

8910 

2.37 

6.80 

Ill 
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TABLE  III-2 


ENERGY  CONSERVATION  OPPORTUNITY  SUMMARY 
BUILDING  2352  -  FORT  LEONARD  WOOD,  MO. 


FUEL 

ELEC 

FUEL 

ELEC 

TOTAL 

SAVINGS 

ECO  \ 

TITLE 

SAVINGS 

SAVINGS 

SAVINGS 

SAVINGS 

SAVINGS 

INSTALLED 

SIMPLE 

INVESTMENT 

(COST) 

(COST) 

(COST) 

(COST) 

(COST) 

COST 

PAYBACK 

RATIO 

HBTU 

KBTU 

$ 

$ 

$ 

YEARS 

(SIR) 

27 

COLD  WATER  LAUNDERING 

2098 

-20 

6865.29 

-259.40 

6605.89 

119 

.02 

908.26 

17 

LOWER  HW  SUPPLY  TEHF 

941 

0 

3079.23 

.00 

3079.23 

119 

.04 

418.31 

19 

STEAM  TRAP  REPLACEMENT 

172 

0 

562.84 

.00 

562.84 

105 

.19 

54.03 

21 

IHSTALL  AIR  CURTAIN 

393 

0 

1286.01 

.00 

1286.01 

794 

.62 

10.92 

31 

TURN  OFF  STEAM 

1147 

0 

3753.33 

.00 

3753.33 

8910 

2.37 

6.80 

23 

RECYCLE  RINSE  WATER 

2479 

0 

8112.03 

.00 

8112.03 

32704 

4.03 

3.82 

20A 

REPLACE  STEAM  DRYERS 

3123 

2.8 

10219.39 

36.32  10255.71 

84545 

8.24 

1.96 

1 

REPAIR  PIPE  INSULATION 

901 

0 

2948.34 

.00 

2948.34 

17531 

5.95 

1.95 

15 

WASH  WATER  HEAT  RECOVERY 

4375 

0 

14316.31 

.00  14316.31 

120403 

8.41 

1.87 

15  A 

WASH  WATER  HR  WTH  NEW  HTR 

3954 

0 

12938.67 

.00  12938.67 

110474 

8.54 

1.84 

7 

INSTALL  GAS  HW  HEATER 

702.9 

0 

2300.10 

.00 

2300.10 

24702 

10.74 

1.50 

2 

CAULK  i  SEAL  WINDOWS 

298 

0 

975.15 

.00 

975.15 

4814 

4.94 

1.37 

24A 

EXHA.l'ST  HR:  400  LB  DRYERS 

1273 

0 

4165.64 

.00 

4165.64 

57927 

13.91 

1.16 

20 

INSTALL  1000  LB  CBV 

2114.7 

0 

6919.93 

.00 

6919.93 

103847 

15.01 

1.08 

12 

INSTALL  RADIANT  HEATERS 

359.7 

7.9 

1177.05 

102.46 

1279.51 

13754 

10.75 

1.06 

24 

EXHAUST  HR  100  LB  DRYERS 

7678 

-153 

25124.72 

-1984.41  23140.31 

379122 

16.38 

1.00 

8 

LIGHTING  MODIFICATIONS 

0 

54.23 

.00 

703.36 

703.36 

7975 

11.34 

.77 

20E 

REPLACE  400  LB  DRYER 

638.8 

28.5 

2090.35 

369.65 

2459.99 

51605 

20.98 

.73 

26 

THERMAL  FLUID  PRESSES 

1620 

13.75 

5301.13 

178.34 

5479.46 

220006 

40.15 

.42 

14 

HEAT  DESTRATIFICATION 

382 

-208 

1250.02 

-2697.76 

-1447.74 

5646 

-3.90 

-.76 

6 

REDUCE  WINDOW  AREA 

-1.7 

-.3 

-5.56 

-3.89 

-9.45 

1 

-.11 

-148.00 

Ill 
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A.  ECO  #1  -  PIPE  INSULATION 

Savings  are  based  upon  replacing  approximately  10%  of  all  piping 
insulation.  It  is  assumed  that  damaged  insulation  provided  no 
resistance  to  heat  loss.  This  project  has  a  payback  period  of 
approximately  6  years.  Its  SIR  is  1.95. 


B.  ECO  #3  -  CAULK  AND  SEAL  WINDOWS 

Energy  is  wasted  by  air  infiltrating  through  window  cracks.  The 
savings  shown  for  this  project  are  based  upon  estimates  of  crack 
width  and  length  for  all  windows.  This  project  shows  consider¬ 
able  energy  savings  with  a  rapid  payback  of  4.94  years  and  a  SIR 
of  1.37. 


C.  ECO  #6  -  WINDOW  AREA  REDUCTION 

By  reducing  window  area,  summer  cooling  loads  are  decreased 
through  a  reduction  in  solar  heat  gains.  If  windows  are  replaced 
with  materials  having  "U"  values  equal  to  those  of  the  existing 
wall,  then  winter  heating  loads  should  also  be  reduced. 

Savings  for  this  ECO  are  estimated  through  computer  simulation. 
The  computer  program  shows  there  is  no  significant  potential  for 
conserving  energy  by  reducing  window  area  at  the  laundry 
facility. 


D.  ECO  #7  -  INSTALL  GAS  HW  HEATER 

Efficiency  of  hot  water  production  is  currently  limited  to  the 
system  efficiency  of  central  plant  equipment.  The  PVI  Company 
produces  a  gas  fired  hot  water  heater  that  guarantees  efficien¬ 
cies  in  excess  of  83%.  The  high  efficiency  is  accomplished 
through  direct  contact  heating  elements  and  utilization  of  a 
stack  economizer.  The  installation  of  such  a  heater  will  reduce 
energy  consumption  at  the  laundry  facility  by  approximately  1367 
MBTU  per  year  and  provide  a  payback  period  of  less  than  4  years. 


E.  ECO  #8  -  LIGHTING  MODIFICATIONS 

The  laundry  facility  is  currently  lighted  with  standard  suspended 
fluorescent  light  fixtures.  There  is  only  one  200  watt 
incandescent  fixture  in  the  building.  Existing  lighting 
efficiency  can  be  improved  by  installing  new  ballasts  and  lamps 
and  by  reducing  lighting  levels  in  the  accounting  area. 

ECO  #8  will  save  approximately  54  MBTU  of  electrical  energy. 
The  payback  period  for  this  project  is  11.34  years.  The  SIR  is 
0.77. 
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ECO  #12  -  INSTALL  RADIANT  HEATERS 


Building  heating  efficiency  can  be  improved  by  replacing  existing 
steam  unit  heaters  with  infra-red  radiant  heaters.  Infra-red 
heating  provides  comfort  at  reduced  temperatures  and  eliminates 
the  need  for  electrical  energy. 

ECO  #  12  provides  an  estimated  fuel  savings  of  360  MBTU  and 
electricity  savings  of  7.86  MBTU  each  year.  This  project  has  a 
payback  of  10.75  years  and  an  SIR  of  1.06. 


ECO  #14  -  HEAT  DESTRATIFICATION 

This  project  involves  installing  circulating  fans  at  ceiling  level 
to  force  warm  air  back  to  floor  level.  The  savings  accomplished 
in  fuel  consumption  are  offset  by  additional  electricity 
consumption . 


ECO  #15  &  #15A  -  WASH  WATER  HR 

This  project  involves  the  installation  of  a  skid-mounted  packaged 
heat  recovery  unit.  The  heat  recovery  unit  directs  waste  water 
through  a  heat  exhchanger  and  heats  incoming  cold  water.  The  unit 
also  has  the  capacity  to  store  hot  water  and  provide  additional 
heat  as  needed. 

ECO  #15  provides  an  annual  fuel  savings  of  4375  MBTU  under  existing 
conditions.  If  this  project  is  implemented  along  with  a  more 
efficient  hot  water  heater  (ECO  #15A) ,  the  annual  savings  are  3954 
MBTU  and  the  payback  period  is  8.54  years  with  an  SIR  of  1.84. 


ECO  #17  -  LOWER  HOT  WATER  TEMPERATURES 

This  project  involves  adjusting  hot  water  supply  temperature  at 
the  central  plant  and  using  existing  booster  heaters  to  achieve 
temperatures  required  at  each  washer.  This  project  saves  941  MBTU 
each  year  with  a  payback  of  .04  years.  This  project  should  be 
tested  before  overall  implementation.  The  exact  capacity  of 
existing  booster  heaters  is  unknown  and  required  temperatures  may 
not  be  achieved  at  each  washer.  One  unit  should  be  selected  for 
testing  before  this  project  is  implemented. 


ECO  #19  -  STEAM  TRAP  REPLACEMENT 

The  savings  estimated  through  steam  trap  replacement  are  based  upon 
leakage  of  one  trap.  No  faulty  traps  were  identified  during  the 
audit  process.  This  ECO  is  presented  to  emphasize  the  importance 
of  a  steam  trap  inspection  program. 


Ill 
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ECO  #20  -  INSTALL  1000  LB  CBW 


This  project  involves  the  installation  of  a  continuous  batch  washer 
with  a  total  capacity  of  1000  pounds.  This  type  of  equipment 
reduces  energy  consumption  by  reducing  hot  water  consumption.  This 
project  gives  a  payback  of  15.01  years  and  a  SIR  of  1.08. 


ECO  #20A  -  REPLACE  STEAM  DRYERS 

Existing  100  lb  steam  dryers  have  extremely  low  efficiency  due  to 
equipment  design  and  resulting  long  drying  cycles.  All  of  the 
steam  dryers  now  in  place  (20)  can  be  replaced  with  two  each  220 
lb  gas  fired  dryers  without  a  reduction  in  total  capacity. 

ECO  #20A  provides  an  annual  fuel  savings  of  3123  MBTU .  Annual 
electricity  savings  are  estimated  to  be  2.8  MBTU.  The  simple 
payback  period  is  8.24  years  and  the  SIR  is  1.96. 


ECO  #2 0B  -  REPLACE  400  LB  GAS  DRYERS 

Advanced  technology  and  design  has  produced  gas  dryers  that  can 
remove  1  lb  of  water  for  as  little  as  1800  BTU's.  Existing  dryers 
use  approximately  2700  BTU's  to  remove  1  lb  of  water. 

This  ECO  has  a  simple  payback  of  over  20  years  and  an  SIR  of  0.73. 


ECO  #21  -  INSTALL  AIR  CURTAIN 

Considerable  quantities  of  outside  air  infiltrate  into  the  building 
through  the  loading  dock  area.  Reducing  this  infiltration  will 
also  reduce  overall  energy  consumption. 

ECO  #21  involves  installing  a  PVC  closure  type  curtain  rather  than 
a  forced  air  type  curtain.  This  project  saves  approximately  393 
MBTU  each  year  and  pays  for  itself  within  7  months.  Since  this  is 
a  low  cost  project  with  rapid  payback  it  should  be  implemented  as 
soon  as  possible. 


ECO  #23  -  RECYCLE  RINSE  WATER 

Energy  can  be  conserved  by  recycling  rinse  water  to  following  wash 
cycles.  To  accomplish  water  recycling  diverting  valves  must  be 
installed  on  existing  washers.  A  collection  sump,  circulating  pump 
and  holding  tank  must  be  installed.  Some  control  modifications  are 
also  required. 

ECO  #23  saves  approximately  2479  MBTU  of  energy  each  year  and  a 
payback  period  of  4.03  years.  Its  SIR  is  3.82. 
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ECO  #24  -  EXHAUST  HEAT  RECOVERY  100  LB  DRYERS 

Considerable  energy  is  wasted  from  dryer  exhaust  air.  The 
installation  of  an  air  to  air  heat  exchanger  will  recover  much  of 
this  wasted  energy.  Existing  100  lb  dryers  are  exhausted  through 
two  separate  lint  filter  systems.  Heat  exchangers  could  be 
installed  at  these  two  common  points. 

This  ECO  provides  considerable  energy  savings  potential.  It  is 
estimated  that  approximately  7678  MBTU  of  fuel  could  be  saved  each 
year  through  this  project.  However,  high  equipment  costs  cause 
this  ECO  to  have  a  marginal  payback  of  16.38  years  and  an  SIR  of 
1.00. 


ECO  #24A  -  EXHAUST  HEAT  RECOVERY  400  LB  DRYERS 

Existing  400  lb  dryers  are  exhausted  separately  and  each  dryer 
would  require  it's  own  heat  recovery  unit.  "Energenics"  Inc. 
manufacturers  a  package  heat  recovery  and  lint  filter  system. 
Installation  of  these  units  shows  an  energy  savings  potential  of 
1273  MBTU  per  year.  However,  the  payback  period  for  this  project 
(13.91  years)  is  marginal  and  it  has  an  SIR  of  1.16. 


ECO  #26  -  THERMAL  FLUID  PRESSES 

Thermal  fluid  presses  provide  improved  efficiency  and  production 
over  existing  steam  presses.  ECO  #26  involves  replacing  existing 
sheet  presses  with  new  thermal  fluid  presses. 

This  project  provides  an  estimated  savings  of  1620  MBTU  per  year 
in  fuel  energy  and  13.75  MBTU  in  electrical  energy.  The  payback 
period  is  in  excess  of  40  years  and  its  SIR  is  0.42. 


S. 


ECO  #27  -  COLD  WATER  LAUNDERING 

Energy  required  for  water  heating  can  be  eliminated  through  cold 
water  laundering.  However,  wash  cycle  times  will  increase  slightly 
and  the  quality  of  product  is  usually  not  as  good  as  achieved 
through  hot  water  laundering.  Although,  this  ECO  provides  energy 
savings  and  rapid  payback,  careful  consideration  should  be  given 
to  the  quality  of  the  end  product  prior  to  implementing  this  ECO. 
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ECO  #31  -  SHUT  OFF  STEAM 


Energy  can  be  conserved  by  shutting  of  boilers  when  there  is  no 
requirement  for  steam.  This  procedure  will  eliminate  boiler 
cycling  to  maintain  system  pressure  during  off  use  periods.  This 
ECO  saves  energy  and  has  a  rapid  payback  period.  However,  the 
periodic  shut  down  of  central  plant  boilers  causes  thermal 
expansion  and  contraction  in  the  steam  distribution  system. 
Repeated  cycles  of  expansion  and  contraction  can  result  in  pipe 
system  failure. 


Ill 
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ECO  #  1 


DESCRIPTION:  REPAIR  PIPE  INSULATION 

SAVINGS  POTENTIAL:  PORTIONS  OF  STEAM  SUPPLY  AND  CONDENSATE  RETURN  PIPING 

INSULATION  ARE  IN  NEED  OF  REPLACEMENT.  INSULATION 
REPAIR  WILL  REDUCE  PIPING  HEAT  LOSSES  AND  IMPROVE  SYSTEM 
EFFICIENCY. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

AN  ESTIMATED  TEN  PERCENT  OF  PIPING  IS  IN  NEED  OR  REPAIR: 

DAMAGED  INSULATION  IS  REPRESENTED  AS  BARE  EXPOSED  PIPE  FOR  CALCULATION 
PURPOSES . 

THE  FOLLOWING  SPREAD  SHEETS  CALCULATE  HEAT  LOSSES  FOR  THE  TEN  PERCENT  OF 
BARE  PIPE  AND  LOSSES  AFTER  INSULATION. 

HEAT  LOSS  FOR  EXPOSED  PIPE  ( MBTU )  =  965.93 

HEAT  LOSS  FOR  INSULATED  PIPE  (MBTU)  =  64.74 


TOTAL  FUEL  SAVINGS 
$  SAVINGS  = 


901.19 

2946.89 
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HEAT  LOSS  DUE  TO  INSULATED  PIPE 


PIPE  NOMINAL  PIPE  10%  OF  PIPE  OUTSIDE  ANNUAL  HEAT  LOSS  *  TOTAL 

SERVICE  PIPE  SIZE  LENGTH  PIPE  TEMPERATURE  TEMPERATURE  USAGE  (BTU/HR  HEAT  LOSE 
(INCHES)  (FEET)  LENGTH  (F)  <F)  (HOURS)  *FT)  (MBTU) 


STEAM 


CONDENSATE 


8 

112 

11.2 

325 

6 

120 

12 

325 

5 

49.5 

4.95 

3l5 

4 

94.5 

9.45 

325 

£ 

27 

2.7 

325 

2.5 

38 

3.6 

325 

2 

162 

16.2 

325 

1.5 

205 

20.5 

325 

1.25 

139.5 

13.95 

325 

1 

342 

34.2 

325 

.75 

297 

29.7 

325 

•  5 

16 

1.6 

325 

3.5 

58.5 

5.85 

180 

3 

162 

16.2 

180 

2.5 

144 

14.4 

180 

2 

18 

1.8 

180 

1.5 

49.5 

4.95 

180 

1.25 

207 

20.7 

180 

1 

117 

11.7 

180 

.75 

729 

72.9 

180 

80 

8760 

65.00 

6.37728 

80 

8760 

54.00 

5.67648 

BO 

8760 

48. 00 

2.081376 

80 

8760 

42.00 

3.476844 

80 

8760 

39.00 

.922426 

80 

8760 

31 . 00 

.977616 

80 

8760 

24.00 

3.405 m 

80 

8760 

33.00 

5.92614 

80 

8760 

31.00 

2. 786262 

80 

8760 

30. 00 

8. 9S77E 

80 

8760 

27.00 

7. 024644 

80 

8760 

24.00 

.336384 

80 

8760 

18.00 

.922428 

80 

8760 

16.00 

2. 270592 

80 

8760 

15. 00 

1.89216 

80 

8760 

13.00 

.204964 

80 

8760 

14.00 

•  607063 

80 

6760 

13.00 

2. 357316 

80 

8760 

11.00 

1.127412 

80 

8760 

10. 00 

6. 36604 

TOTAL  6A.74910 


*  TAKEN  FROM  ASHRAE  HANDBOOK  OF  FUNDAMENTALS 


IV  -  iA 


(CAT  LOSS  DUE  TO  EXPOSED  PIPE 


PIPE  NOMINAL  PIPE  10*  OF  PIPE  OUTSIDE  ANNUAL  HEAT  LOSS  *  TOTAL 

SERVICE  PIPE  SIZE  LENGTH  PIPE  TEMPERATURE  TEMPERATURE  USAGE  (BTU/HR  tCAT  LOSo 
(INCHES)  (FEET)  LEN6TH  <F)  <F>  (HOURS)  *FT>  OffiTU) 


STEAM  0  112  11.2 

6  120  12 

5  43.5  4.35 

4  34.5  3.45 

3  27  2.7 

2.5  56  3.6 

2  162  16.2 

1.5  205  20.5 

1.25  133.5  13.35 

1  342  34.2 

.75  237  23.7 

.5  16  1.6 

CONDENSATE  3.5  56.5  5.85 

3  162  16.2 

2.5  144  14.4 

2  16  1.6 

1.5  43.5  4.35 

1.25  207  20.7 

1  117  11.7 

.75  723  72.3 


*  TAKEN  FROM  ASHRAE  HANDBOOK  OF  FUNDAMENTALS 


325 

60 

8760 

1690.38 

165.6466 

325 

80 

8760 

1323. 80 

133. 1573 

325 

80 

8760 

1126.26 

46.63685 

325 

60 

8760 

925.32 

76.6435; 

325 

60 

8760 

734.42 

17.37050 

325 

80 

8760 

612.66 

13.32715 

325 

60 

8760 

514.59 

73. 02650 

325 

80 

6760 

413.47 

75.32642 

325 

80 

8760 

370.72 

45. 30273 

325 

60 

8760 

233.63 

63. 76473 

325 

80 

8760 

244. 23 

63.54181 

325 

60 

6760 

133. 40 

2.734730 

180 

60 

8760 

243.90 

12.43630 

160 

60 

8760 

215.90 

30.63660 

160 

60 

8760 

180.50 

22.76839 

160 

60 

8760 

151.80 

2.333562 

160 

80 

8760 

123.90 

5.372552 

180 

80 

8760 

103.70 

13.83218 

160 

80 

6760 

68.80 

9. 101290 

160 

60 

6760 

72.50 

46.23673 

TOTAL 

965.3325 

LIFE  CYCLE  COST  ANALYSIS  SUMMARY 


ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  PIPE  INSULATION 

ISCAL  YEAR:  1989  ECO  #,s 

^ANALYSIS  DATE:  ECON  LIFE 


7 

1 

15 


1 .  INVESTMENT 


A.  CONSTRUCTION  COST  17531 

B.  SIOH  964 

C.  DESIGN  COST  1052 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9  17592 

E.  SALVAGE  VALUE  0 

F.  TOTAL  INVESTMENT  (ID  -  IE)  17592 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$/MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

8.69 

0 

B. 

DIST 

4.34 

0 

0 

12.42 

0 

C. 

RESD 

3.49 

0 

0 

12.21 

0 

D. 

LPG 

3.27 

901 

2946 

11.67 

34383 

E. 

WOOD 

2.00 

0 

0 

10.17 

0 

F. 

TOTAL 

901 

2946 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


11 

0 


NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

(COST) 

OCCURANCE 

FACTOR 

SAVE (COST) 

a . 

0 

1.00 

0 

b. 

0 

1.00 

0 

c . 

0 

1.00 

0 

d.  TOTAL 

0 

0 

34383 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 


0 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  11346 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


2946 

34383 

1 . 95 


IV 


2 


ECO  #  3 


DESCRIPTION : 


CAULK  &  SEAL  WINDOWS 


SAVINGS  POTENTIAL:  CAULKING  AND  SEALING  OF  WINDOWS  WILL  REDUCE  THE  AMOUNT 

OF  OUTSIDE  AIR  INFILTRATING  INTO  THE  BUILDING. 
REDUCTION  OF  INFILTRATION  WILL  ALSO  REDUCE  BUILDING 
HEAT  LOADS  AND  TOTAL  FUEL  CONSUMPTION. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

#  OF  CRACK 

WINDOWS  LENGTH 


486  9 

95  12 


AVERAGE  CRACK  LENGTH  =  9.5  FEET 


INFILTRATION  ( CFM)  =  Q/P  X  P 


Q/P 

P 


INFILTRATION  PER  FOOT  OF  CRACK 
PERIMETER  OF  CRACK 


FROM  ASHRAE  TABLE  5.6  LOAD  MANUAL 


Q/P  =  .25  TIGHT  FITTING  WINDOW 

Q/P  =  .5  AVERAGE  FITTING  WINDOW 


CFM  PER  WINDOW  =  .5X9.5=  5 

CFM  PER  WINDOW  =  .25  X  9.5  =  2 


HEAT  LOSS  PER  DEGREE 


Q  =  1.08  CFM  DELTA  T 

Q  =  5.13  DELTA  T  AVERAGE  FITTING  WINDOW 

Q  =  2.57  DELTA  T  TIGHT  FITTING  WINDOW 

THE  HEAT  LOSS  PER  DEGREE  WAS  USED  IN  THE  FOLLOWING  BIN  CALCULATIONS  TO 
DETERMINE  THE  ANNUAL  HEAT  LOSS  PER  WINDOW  FOR  TIGHT  AND  AVERAGE  FITS. 


ENERGY  LOSS  AVERAGE  FIT  =  1027368 

ENERGY  LOSS  TIGHT  FIT  =  514685 


SAVINGS  PER  WINDOW 
#  OF  WINDOWS  = 


512683 

581 


TOTAL  ENERGY  SAVINGS  (MBTU ) 
TOTAL  $  SAVINGS  = 


298 

975.13 


IV  -  4 


ENERGY  CALCULATIONS  FOR  HEAT  LOSS  DUE  TO  WINDOW  INFILTRATION 
(TYPICAL  WINDOW  WITH  WEATHERSTRIPPING) 


-A- 

-B- 

-C- 

-D-- 

— E-- 

1 

1 

1 

1 

1 

1 

1 

1 

• 

ti-, 

1 

1 

1 

-H- 

— J— 

102 

0 

0 

0 

1640000 

2045000  0 

2 

.00 

97 

0 

0 

0 

1640000 

2045000  0 

22 

.00 

92 

0 

0 

0 

1640000 

2045000  0 

94 

.00 

87 

0 

0 

0 

1640000 

2045000  0 

262 

.00 

82 

0 

0 

0 

1640000 

2045000  0 

474 

.00 

77 

0 

0 

0 

1640000 

2045000  0 

676 

.00 

72 

0 

0 

0 

1640000 

2045000  0 

902 

.00 

67 

2.57 

5 

12.85 

1640000 

2045000  .0000078 

900 

14420.99 

62 

2.57 

10 

25.7 

1640000 

2045000  .0000157 

794 

25445.04 

57 

2.57 

15 

38.55 

1640000 

2045000  .0000235 

706 

33937.40 

52 

2.57 

20 

51.4 

1640000 

2045000  .0000313 

642 

41147.89 

47 

2.57 

25 

64.25 

1640000 

2045000  .0000392 

557 

44624.96 

42 

2.57 

30 

77.1 

1640000 

2045000  .0000470 

593 

57010.98 

37 

2.57 

35 

89.95 

1640000 

2045000  .0000548 

565 

63372.24 

32 

2.57 

40 

102.8 

1640000 

2045000  .0000627 

583 

74732.78 

27 

2.57 

45 

115.65 

1640000 

2045000  .0000705 

396 

57107.12 

22 

2.57 

50 

128.5 

1640000 

2045000  .0000784 

286 

45826.70 

17 

2.57 

55 

141.35 

1640000 

2045000  .0000862 

156 

27496.02 

12 

2.57 

60 

154.2 

1640000 

2045000  .0000940 

78 

14997.83 

7 

2.57 

65 

167.05 

1640000 

2045000  .0001019 

40 

8332.13 

2 

2.57 

70 

179.9 

1640000 

2045000  .0001097 

18 

4037.88 

-3 

2.57 

75 

192.75 

1640000 

2045000  .0001175 

7 

1682.45 

-8 

2.57 

80 

205.6 

1640000 

2045000  .0001254 

2 

512.75 

514685.16 


-A-  OUTDOOR  TEMPERATURE 

-B-  HEAT  LOSS  PER  DEGREE  FARENHEIT  FOR  A  TYPICAL  WINDOW 

-C-  DIFFERENCE  BETWEEN  INDOOR  DESIGN  AND  OUTDOOR  TEMPERATURE. 

-D-  HEAT  LOSS 

-E-  EQUIPMENT  CAPACITY 

-F-  FUEL  INPUT 

-G-  EQUIPMENT  ON  TIME 

-H-  HOURS  AT  OUTDOOR  TEHPERATURE 

-J-  TOTAL  HEAT  LOSS  (BTU) 


IV  -  4A 


ENERGY  CALCULATIONS  FOR  HEAT  LOSS  DUE  TO  WINDOW  INFILTRATION 
(TYPICAL  WINDOW  WITHOUT  WEATHERSTRIPPING) 


-A- 

-B- 

-C- 

-D-- 

-E-- 

™F“ 

„.G~. 

-H- 

— J-~ 

102 

0 

0 

0 

1640000 

2045000 

0 

2 

.00 

97 

0 

0 

0 

1640000 

2045000 

0 

22 

.00 

92 

0 

0 

0 

1640000 

2045000 

0 

94 

.00 

87 

0 

0 

0 

1640000 

2045000 

0 

262 

.00 

82 

0 

0 

0 

1640000 

2045000 

0 

474 

.00 

77 

0 

0 

0 

1640000 

2045000 

0 

676 

.00 

72 

0 

0 

0 

1640000 

2045000 

0 

902 

.00 

67 

5.13 

5 

25.65 

1640000 

2045000 

.0000156 

900 

28785.87 

62 

5.13 

10 

51.3 

1640000 

2045000 

.0000313 

794 

50791.07 

57 

5.13 

15 

76.95 

1640000 

2045000 

.0000469 

706 

67742.74 

52 

5.13 

20 

102.6 

1640000 

2045000 

.0000626 

642 

82135.68 

47 

5.13 

25 

128.25 

1640000 

2045000 

.0000782 

557 

89076.27 

42 

5.13 

30 

153.9 

1640000 

2045000 

.0000938 

593 

113800.14 

37 

5.13 

35 

179.55 

1640000 

2045000 

.0001095 

565 

126497.90 

32 

5.13 

40 

205.2 

1640000 

2045000 

.0001251 

583 

149174.77 

27 

5.13 

45 

230.85 

1640000 

2045000 

.0001408 

396 

113992.04 

22 

5.13 

50 

256.5 

1640000 

2045000 

.0001564 

286 

91475.09 

17 

5.13 

55 

282.15 

1640000 

2045000 

.0001720 

156 

54885.06 

12 

5.13 

60 

307.8 

1640000 

2045000 

.0001877 

78 

29937.30 

7 

5.13 

65 

333.45 

1640000 

2045000 

.0002033 

40 

16631.84 

2 

5.13 

70 

359.1 

1640000 

2045000 

.0002190 

18 

8060.04 

-3 

5.13 

75 

384.75 

1640000 

2045000 

.0002346 

7 

3358.35 

-8 

5.13 

80 

410.4 

1640000 

2045000 

.0002502 

2 

1023.50 

1027367.66 


-A-  OUTDOOR  TEMPERATURE 

-B-  HEAT  LOSS  PER  DEGREE  FARENHEIT  FOR  A  TYPICAL  WINDOW 

-C-  DIFFERENCE  BETWEEN  INDOOR  DESIGN  AND  OUTDOOR  TEHPERATURE 

-D-  HEAT  LOSS 

-E-  EQUIPMENT  CAPACITY 

-F-  FUEL  INPUT 

-G-  EQUIPMENT  ON  TIME 

-H-  HOURS  AT  OUTDOOR  TEHPERATURE 

-J-  TOTAL  HEAT  LOSS  (BTU) 


IV  -4B 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO. 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  CAULKING  &  SEALING 


ISCAL  YEAR: 
ALYSIS  DATE: 


1989 


ECO  #,s 
ECON  LIFE 


3 

8 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


4797 

264 

288 

4814 

0 


4814 


m 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


SAVINGS 


COST  * 

SAVINGS 

ANNUAL  DISCOUNT 

$/MBTU 

MBTU/YR 

SAVINGS  FACTOR  * 

A. 

ELEC 

12.97 

0 

0  5.74 

B. 

DIST 

4.34 

0 

0  7.18 

C. 

RESD 

3.49 

0 

0  6.79 

D. 

LPG 

3.27 

298 

974  6.75 

E. 

WOOD 

2.00 

0 

0  6.41 

F. 

TOTAL 

298 

974 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

0 

0 

0 

6578 

0 


(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 

(COST) 


(2) 

YEAR  OF 
OCCURANCE 


0 

0 

0 

0 


(3) 

DISCOUNT 

FACTOR 

1.00 

1.00 

1.00 


0 

5.97 

0 

(4) 

DISCOUNTED 
SAVE (COST) 

0 

0 

0 

0 


2171 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 
IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


6578 


0 


974 

6578 

1.37 


IV  -  5 


TOTAL  THIS  SHEET 


ECO  #  6 


DESCRIPTION : 


REDUCE  WINDOW  AREA 


SAVINGS  POTENTIAL:  REDUCTION  OF  WINDOW  AREA  PROVIDES  SAVINGS  POTENTIAL  BY 

DECREASING  SOLAR  LOADS  IN  THE  SUMMER  AND  INCREASING 
WALL  "U"  VALUES  TO  DECREASE  WINTER  HEATING  LOADS. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  ESTIMATED  THRU  COMPUTER  SIMULATION.  THE  FOLLOWING 
PAGE  SHOWS  MONTHLY  ENERGY  CONSUMPTION  AFTER  WINDOW  AREA  REDUCTION. 

WINDOW  AREAS  WERE  REPLACED  WITH  MATERIALS  HAVING  "U"  VALUES  THE  SAME  AS 
EXISTING  WALLS.  AS  SHOWN  ENERGY  CONSUMPTION  INCREASED  SLIGHTLY  OVER 
THE  12  MONTH  PERIOD.  THIS  IS  BECAUSE  NO  COOLING  SAVINGS  WERE  REALIZED 
BECAUSE  THE  BUILDING  IS  NOT  AIR  CONDITIONED  AND  WINTER  HEAT  LOADS 
INCREASED  BECAUSE  OF  THE  REDUCTION  IN  SOLAR  HEAT  GAIN. 


ANNUAL  FUEL  CONSUMPTION  BEFORE  WINDOW  AREA  REDUCTION  =  29147.1 
ANNUAL  FUEL  CONSUMPTION  AFTER  WINDOW  AREA  REDUCTION  =  29148.8 
ANNUAL  SAVINGS  (COST)  MBTU  -1*7 
$  COST  AT  3.27  PER  MBTU  -5.56 


ANNUAL 
ANNUAL 
ANNUAL 
$  COST 


ELEC  CONSUMPTION  BEFORE  WINDOW  AREA  REDUCTION  = 
ELEC  CONSUMPTION  AFTER  WINDOW  AREA  REDUCTION  = 
SAVINGS  (COST)  MBTU 
AT  12.97  PER  MBTU 


2143.4 

2143.7 

-.3 

-3.89 


IV  -  7 


COMPUTER  SIMULATION  RESULTS 
FOR 

WINDOW  AREA  REDUCTION 


************************************************************************** 
*  *  COMPUTER  MODEL  *  WINDOW  REDUCTION  * 

************************************************************************** 


* 

* 

* 

* 

* 

* 

TOTAL 

TOTAL 

* 

TOTAL 

TOTAL 

it 

* 

★ 

FUEL 

ELECTRICAL 

* 

FUEL 

ELECTRICAL 

it 

* 

* 

INPUT 

USE 

* 

£ 

INPUT 

USE 

it 

it 

i 

* 

JAN  87 

* 

2564 

185.5 

* 

2559.8 

185.3 

it 

* 

FEB  87 

* 

2344.6 

169.2 

* 

2342.5 

169.1 

it 

* 

MAR  87 

* 

2658.2 

192.9 

* 

2659.4 

193 

it 

* 

APR  87 

* 

2517.4 

185.5 

* 

2522.7 

185.8 

it 

* 

MAY  87 

* 

2248.6 

166.5 

* 

2254.1 

166.8 

it 

* 

JUNE  87 

* 

2433 

181 

* 

2433.5 

181.1 

it 

* 

JULY  87 

* 

2432.8 

181 

* 

2432.8 

181 

it 

* 

AUG  87 

* 

2322.2 

172.8 

* 

2322.2 

172.8 

it 

* 

SEPT  87 

* 

2432.8 

181 

* 

2432.8 

181 

it 

* 

OCT  87 

* 

2352.8 

174.4 

* 

2354 

174.5 

it 

* 

NOV  87 

* 

2181.4 

160.6 

* 

2181.4 

160.6 

it 

* 

DEC  87 

* 

2659.3 

193 

* 

2653.6 

192.7 

it 

* 

* 

* 

it 

* 

TOTAL 

* 

29147.1 

2143.4 

* 

29148.8 

2143.7 

it 

************************************************************************** 


IV  -  7A 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO. 


PROJECT  NO.  &  TITLE: 
ISCAL  YEAR:  1989 

ALYSIS  DATE: 


DACA41-89-D-0007 


WINDOW  AREA  REDUCTION 


ECO  #,s 
ECON  LIFE 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


6 

25 


1 

0 

0 

1 

0 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

-.3 

-4 

11.16 

-43 

B. 

DIST 

4 . 34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

-1.7 

-6 

16.15 

-90 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

-2 

-9 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


11 . 65 
0 

(4) 

DISCOUNTED 
SAVE (COST) 

0 

0 

0 

0 


-133 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST  0 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  -44 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE))  -9 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C)  -133 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF)  -148.00 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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ECO  #  7 


DESCRIPTION:  INSTALL  EFFICIENT  GAS  FIRED  HOT  WATER  HEATER 

SAVINGS  POTENTIAL:  EXISTING  HOT  WATER  PRODUCTION  IS  LIMITED  TO  THE 

EFFICIENCY  OF  THE  CENTRAL  BOILERS.  AN  ENERGY 
EFFICIENT  HOT  WATER  HEATER  WILL  IMPROVE  EFFICIENCY 
AND  REDUCE  ENERGY  CONSUMPTION. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

AVERAGE  TEMPERATURE  OF  SUPPLY  HOT  WATER  =  160  DEG  F 

AVERAGE  TEMPERATURE  OF  SUPPLY  COLD  WATER  =  60  DEG  F 

EXISTING  PLANT  EFFICIENCY  =  75  % 

EFFICIENCY  OF  NEW  HOT  WATER  HEATER  =  83  % 

EXISTING  ENERGY  USE  FOR  HOT  WATER 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 


1,000,000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  100 


MBTU  =  5469.145  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  7292.193  USING  75%  PLANT  EFF. 

MBTU  =  6589.331  WITH  83  %  EFFICIENT  HOT  WATER  HEATER 


SAVING  MBTU 
$  SAVINGS  = 


702.8620 

2300.38 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  GAS  HW  HEATER 


TSCAL  YEAR:  1989 

Analysis  date: 


eco  # , s 

ECON  LIFE 


7 

25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


24616 

1354 

1477 

24702 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

702.9 

2298 

16.15 

37121 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

702.9 

2298 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7 . 

00% 

A. 

ANNUAL 

RECURRING 

0 

B. 


(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


0 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 

(COST) 


(2)  (3)  (4) 

YEAR  OF  DISCOUNT  DISCOUNTED 
OCCURANCE  FACTOR  SAVE (COST) 
1.00 
1.00 
1.00 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  12250 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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24702 


37121 


0 


2298 

37121 

1.50 
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“High  efficiency” 
doesn’t  necessarily  mean 
you’ll  ever  save  a  dollar 
on  fuel  cost. 


But  high  fuel-to-water  efficiency 
is  saving  thousands  every  day. 


TURBOPOWER’ 

Water  Heaters  iv  -  12 


Here’s  how  PVI’s  Turbopower 
water  heater  did  in  the  lab . . 


Ul 


UNDERWRITERS  LABORATORIES  INC. 


333  mHCMTBi  KM)  CTTH— DM,  ILLIHOtt  4 


an  independent ,  not-for-profit  organization  testing  for  public  safety 
May  13,  1987 

PVI  Industries,  Inc. 

Mr.  D.  A.  Varalla 

P.O.  Box  7124 

Fort  Worth,  TX  76111 


Our  Reference:  MH11050,  87NK9584 


Subject:  Thermal  Efficiency  Testing 

Dear  Mr.  Varalla: 

This  will  Report  the  results  of  thermal  efficiency  testing  of 
Turbopower  heat  source  modules  conducted  at  your  factory  and 
witnessed  by  the  writer  during  the  weeks  of  April  27  and  May  4, 
1987. 

Testing  was  witnessed  on  representative  Turbopower  Module 
Sizes  250TP ,  500TP,  1000TP,  2500TP,  and  4000TP.  Results  are 
considered  representative  of  the  remaining  ten  sizes  not  tested. 
The  thermal  efficiency  test  was  conducted  following  the  guide¬ 
lines  in  Part  II,  Par.  2.8,  Addenda  Pages  6,  7,  and  8,  ANSI 
Z21. 10. 3B-1986 .  Results  of’ tests  on  all  sizes  indicate  a  thermal 
efficiency  not  less  than  83.0  percent. 

This  letter  completes  our  work  in  connection  with  Project  87NK9584 
and  we  have  notified  our  Accounting  Department  to  submit  an  in¬ 
voice  for  the  charges  incurred. 

If  you  have  any  comments  or  questions,  please  do  not  hesitate 
to  contact  the  undersigned. 


Very  truly  yours. 


T.  K.  THOMPSON  (Ext.  3270) 
Engineering  Associate 
Heating,  Air  Conditioning 
and  Refrigeration  Department 


Reviewed  by : 


UGHE5  (I 


'3 /  HUGHES  (Ext.  2472) 
.Engineering  Group  Leader 
Heating,  Air  Conditioning 
and  Refrigeration  Department 


TKT : jp 


ANSI  Z2I  10.3  is  a  recognized  waier  heater  standard.  It  sets  an  incoming  water  temperature,  sets  a  specific  temperature  rise,  measures  al!  gas  consumed  during 
testing  and  actuallv  weighs  the  healed  water  to  obtain  its  BTU  content  This  BTU  content  when  compared  to  the  lota!  BTUs  of  gas  consumed  during  testing 
determines  the  exact  percentage  of  energy  that  was  directly  absorbed  by  the  water  Because  it  calculates  only  the  energy  absorbed  by  the  water  ANSI  Z2I  10  3 
is  a  true  measure  of  a  heater's  fuel-to- water  efficiency  and  is  far  more  accurate  than  efficiency  determined  from  flue  gas  temperature  and  CO:  analysis  uithout 
any  water  temperature  parameters,  such  as  ANSI  Z2 1  I  V  Almost  every  advertised  water  heater  efficiency  rate  is  determined  b\  the  less  accurate  flue  gas  tem¬ 
perature  and  CO;  analysis 
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A  Comparison 
of  Efficiency  Tests 


Fuel-to-Water  Efficiency 
ANSI  Z21.10.3:  “Gas  Water  Heaters” 

•  incoming  water  temperature  is  established  at  70°F  ±  2°F 

•  temperature  rise  is  established  at  70°F ±  2°F 

•  flow  rate  is  such  that  there  is  no  variation  in  outlet  temper¬ 
ature  greater  than  ±  1°F,  once  temperature  rise  is  set 

•  inlet  and  outlet  temperatures  are  recorded  every  minute 

•  test  runs  for  30  minutes 

•  heated  water  is  weighed  at  the  end  of  the  test  to  determine 
exact  volume  which  in  turn  determines  its  BTU  content 

ANSI  Z21.10.3  determines  thermal  efficiency  by  isolating 
the  BTUs  absorbed  directly  into  the  water.  The  result  is  true 
fuel-to- water  efficiency,  accurate  recovery  rates  and  a  more 
accurate  determination  of  fuel  use  in  given  installations. 


Flue  Analysis  Efficiency 

ANSI  Z21.13:  “Gas-fired  low  pressure 
steam  and  hot  water  boilers.” 

•  no  incoming  water  temperature  specified 

•  no  temperature  rise  specified 

•  flow  rate  is  such  that  outlet  temperature  can  vary  by  ±  4°F 

•  no  check  of  inlet  and  outlet  temperatures 

•  no  specified  test  length  for  indoor  hot  water  boilers 

•  no  weighing  of  heated  water 

Flue  gas  analysis  derives  efficiency  from  a  test  without 
parameters.  All  that  is  measured  is  flue  temperature  and  flue 
gas  C02  level.  This  determines  only  the  percentage  of  BTUs 
lost  through  the  flue  and  does  not  isolate  the  BTUs  absorbed 
into  the  water.  The  result  are  recovery  rates  and  suggested  fuel 
savings  that  are  both  suspect  in  accuracy.  Most  advertised 
water  heater  efficiencies  are  derived  from  flue  gas  analysis. 


For  more  information  on  Turbopower®  or  any  of  the  other 
quality  PV1®  water  heater  and  boiler  products,  return  this  card. 


Check  the 
other  side 
to  see  if 
your  name 
is  correct . 


PO  BOX  7124 

FORT  WORTH  TX  76111-9963 


PV  475  1-89 


I  lull  1 1  In  i  n  1 1  mil  1 1  ill  lil  ii  IiIimIImm  ILL, II 
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Other  Advantages 
of  Ttirbopower 


Superior  Tank  Linings 

To  ensure  rust-free  hot  water,  PVI  offers  NICKELSHIELD®  and  POLYSHIELD™  tank  linings.  Applied  only  after  complete 
tank  fabrication,  the  linings  are  holiday-free  with  no  exposed  welds  and  no  need  for  sacrificial  anodes  or  maintenance. 

NICKELSHIELD®  The  premium  tank  lining  in  the  industry.  NICKELSHIELD®  is  a  97%  pure  nickel  coating  applied  by  an 
electroless  chemical  bath  process.  The  result  is  an  even  and  continuous  non-ferrous  metallic  lining  which  is  applicable  to  all 
water  conditions  and  is  the  superior  choice  in  high  temperature  potable  water  systems. 

POLYSHIELD.T"  When  lower  first  cost  is  a  primary  consideration,  PVI  offers  POLYS  HI  ELD’"- a  polymerized  flourocarbon 
plastic.  Unlike  competitively  priced  porcelain  enamel  or  “glass”  linings,  POLYSHIELD™  is  non-porous  and  non  eroding  and 
means  extended  life  in  a  lower-cost  lining. 

Durable  Heating  Section 

TURBOPOWER®  s  heating  section  is  completely  non-ferrous  on  the  waterside  with  solid  copper  fire  tubes  and  a  copper-dad 
combustion  chamber  for  corrosion  resistance  and  long  life. 

Ease  of  Maintenance 

TURBOPOWER®  s  burner  and  entire  heating  section  can  be  removed  with  ordinary  hand  tools  and  without  disturbing  the 
tank  for  routine  cleaning,  maintenance  and  repair.  Also,  all  units  have  a  minimum  23"  manway  for  waterside  access. 

Guaranteed  Against  Thermal  Shock 

The  “floating”  fire  tube  design  allows  for  unhindered  expansion  and  contraction  in  response  to  temperature  changes. 

Lower  Venting  Costs 

TURBOPOWER®  is  U.L.  listed  for  less  expensive  type  “B"  venting  which  can  save  hundreds  of  dollars  in  up  front  costs. 

Ease  of  Installation 

PVI's  SUPERTANK™  design  allows  certain  units  with  up  to  1500  gallons  of  storage  to  be  installed  through  standard  36" 
doors.  Idea!  for  retrofit. 

Non-Condensing 

Because  TURBOPOWER®  operates  at  an  efficiency  level  slightly  below  the  level  where  water  vapor  condenses,  there  is  no 
need  for  the  expensive  lined  flue  pipes  and  collectors  needed  to  deal  with  acidic  condensate. 


TURBOPOWER’S®  patented,  totally  submerged 
2-pass  combustion  chamber  and  flretubes. 
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And  here’s  how  it’s  doing 

in  the  field. 

$12,500  saved  in  nine  months. 

On  October  15,  1985,  the  owners  of  an  Austin,  Texas  apartment  complex  replaced  two  1200  MBH  atmospheric  w'atertube 
boilers  with  two  1200  MBH  TURBOPOWER®  gas  water  heaters.  The  apartment  complex  has  200  units  with  central  laundry 
and  almost  100%  occupancy  each  year.  Comparison  of  gas  bills  for  the  same  nine  months  before  and  after  TURBOPOWER"h 
installation  showed  a  31.6%  reduction  in  fuel  use  and  a  $12,500  fuel  savings,  even  with  a  gas  price  increase?  These  savings 
made  up  the  cost  difference  between  the  superior  TURBOPOWER®  heaters  and  some  less  expensive  atmospheric  substitutes 
in  less  than  a  year,  with  all  subsequent  savings  going  into  the  owner's  pocket. 


$5685  saved  in  five  months. 

Owners  of  a  hotel  in  Gainesville,  Georgia  replaced  an  atmospheric  boiler  and  storage  tank  with  two  500  MBH  TURBO- 
POWER®gas  water  heaters  on  April  10,  1988.  The  hotel  has  79  guest  rooms  and  a  house  laundry.  Comparison  of  gas  bills  from 
the  same  time  the  previous  year  indicated  an  average  monthly  fuel  savings  of  $1100  and  an  incredible  45%  average  monthly 
reduction  in  fuel  use! 


$7742  saved  in  six  months. 

In  May  1986,  owners  of  a  residential  hi-rise  in  Pittsburgh  replaced  four  500  MBH  atmospheric  boilers  and  separate  storage 
with  two  1600  MBH  TURBOPOWER®  water  heaters.  Comparing  gas  bills  from  May  to  October  1986  with  those  from  May  to 
October  1987  shows  a  26%  reduction  in  fuel  use  and  a  $7742  fuel  savings? 


aJ/  sM 


About  two  years  ago,  PVI  decided  to  do  something 
that  no  other  water  heater  manufacturer  had  done- 
acquire  independent  third  party  certification  of  our 
efficiency  rate.  We  did  this  to  help  alleviate  all  the  con¬ 
fusion  surrounding  water  heater  efficiency  claims  and 
to  let  engineers  and  business  owners  know-  that  they 
didn't  just  have  to  take  our  word  for  it. 

If  they  never  learned  a  thing  about  fuel-to-water 
efficiency,  it’s  okay,  because  these  owners  have  since 
discovered  the  most  important  thing  about  PYTs  TUR¬ 
BOPOWER.®  It  saves  them  money.  Big  money!  And  the 
fuel  savings  quickly  pay  back  any  cost  difference 


between  TURBOPOWER®  and  less  expensive  atmo¬ 
spheric  substitutes,  with  the  owners  pocketing  all  the 
future  savings. 

So  if  you’re  involved  in  new  construction  or  are  con¬ 
sidering  replacing  your  existing  hot  water  system,  you 
owe  it  to  yourself  to  look  into  PVL  The  efficiency  is  not 
just  a  claim,  it’s  verified  and  guaranteed.  And  the  sys¬ 
tem  is  a  proven  money  saver. 

Incidentally,  only  one  other  manufacturer  has  since 
had  their  efficiency  claim  certified  by  an  independent 
third  party.  As  for  all  the  others,  we  guess  you’ll  just 
have  to  take  their  word  for  it. 


1-800-433-5654 


PVI  INDUSTRIES  INCORPORATED 
P.O.  BOX  7124  •  FORT  WORTH,  TEXAS  76111 
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ECO  #  8 

DESCRIPTION :  LIGHTING  MODIFICATIONS 

SAVINGS  POTENTIAL:  ELECTRICITY  CONSUMPTION  CAN  BE  REDUCED  THRU  MORE 

EFFICIENT  LIGHTING  AND  REDUCTION  OF  LIGHT  LEVELS. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

EXISTING  FLUORESCENT  FIXTURES  ARE  MODIFIED  WITH  ENERGY 
EFFICIENT  BALLASTS  AND  LAMPS. 

EXISTING  INCANDESCENT  FIXTURE  IS  REPLACED  WITH  ENERGY 
EFFICIENT  FLUORESCENT  FIXTURE. 

LIGHTING  LEVELS  CAN  BE  REDUCED  IN  THE  ACCOUNTING  AREA  WHERE 
TWO  FIXTURES  CAN  BE  REMOVED. 

ENERGY  SAVINGS  THRU  LIGHTING  MODIFICATIONS 

THE  FOLLOWING  SPREAD  SHEETS  SHOW  EXISTING  ELECTRICITY  USE  DUE 
TO  LIGHTING  AND  CONSUMPTION  AFTER  MODIFICATIONS  ARE  MADE. 


EXISTING  CONSUMPTION  = 

61718 

CONSUMPTION  AFTER 

MOD.  = 

46126 

SAVINGS  (KWH)  = 

15592 

SAVINGS  (MBTU)  = 

53.21502 

$  SAVINGS  = 

690.1988 

CONSUMPTION  AFTER 

MOD.  &  RED.  = 

45826 

SAVINGS  ( KWH )  = 

15892 

SAVINGS  (MBTU)  = 

54 . 23891 

$  SAVINGS  = 

703.4786 
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t  TYPE 

MMER 

MATTS 

TOTAL 

MODIFIED 

MOOIFIED 

HOURS 

TOTAL 

MODIFIED 

9AVINBS 

SAVINGS 

t  OF 

OF 

PER 

UftTTS 

MATTS  PER 

TOTAL 

PER 

KUH 

TOTAL 

KUH 

% 

•FIXTURE 

FIXTURE 

FIXTURE 

FIXTURE 

MATTS 

YEAR 

KWH 

* 

#  ft 

307 

96 

23472 

72 

22104 

2060 

61301.76 

45376.3 

15325.44 

• 

♦  B 

1 

200 

200 

72 

72 

2060 

416 

143.76 

266.24 

i 

IIHHHIHHHHIimtlllHIIIIIIIIIIIlllllHIHHHWIIIIIIIHIIIimtWHimHUIIIIIHWtHlIllllllllll 


FIXTURE  TYPES:  ft  -  FLUORESCENT  2  -  40M  BULB  FIXTttfE 

B  -  INCAWESCENT  200U  BULB 


LHUT 
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HllllllimHWHWtHtWmUHtlHWHHWHWtmillllimHIHIHmtHHUHIlimHUIIIHIIHIIIIII 


*  TYPE 

NUMBER 

MATTS 

TOTAL 

MODIFIED 

MODIFIED 

HOURS 

TOTAL 

MODIFIED 

9AVINGS 

9AVINBS  ft 

«  OF 

CF 

PER 

MATTS 

MATTS  PER 

TOTAL 

PER 

HUH 

TOTAL 

KUH 

%  * 

•FIXTURE 

FIXTURE 

FIXTURE 

FIXTURE 

MATTS 

YEAR 

KUH 

« 

ft 

ft 

ft  A 

307 

% 

2S472 

72 

21*0 

2060 

61301.76 

45676.8 

15624.96 

ft 

ft 

# 

ft  B 

i 

200 

200 

72 

72 

2060 

416 

149.76 

266.24 

ft 

FIXTURE  TYPES:  ft  -  FLUORESCENT  2  -  40U  BULB  FIXTURE 
B  -  INCANDESCENT  200U  BULB 


CALCULATION  CWTAINS  REDUCTION  OF  LIGHTING  IN  ACCOSTING  AREA 


L1WT 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD ,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  LIGHTING  MODIFICATIONS 


ISCAL  YEAR: 
^ANALYSIS  DATE: 


1989 


ECO  #,  s 
ECON  LIFE 


8 

15 


1 .  INVESTMENT 


A.  CONSTRUCTION  COST  7947 

B.  SIOH  437 

C.  DESIGN  COST  477 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9  7975 

E.  SALVAGE  VALUE  0 

F.  TOTAL  INVESTMENT  (ID  -  IE)  7975 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$/MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

54.23 

703 

8.69 

6112 

B. 

DIST 

4.34 

0 

0 

12.42 

0 

C. 

RESD 

3.49 

0 

0 

12.21 

0 

D. 

LPG 

3.27 

0 

0 

11.67 

0 

E. 

WOOD 

2.00 

0 

0 

10.17 

0 

F. 

TOTAL 

54.23 

703 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

B. 


(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


9.11 

0 

(4) 

DISCOUNTED 
SAVE ( COST ) 

0 

0 

0 

0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  2017 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+( 3Bld/YEARS  LIFE)) 
.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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DA  FORM  5418  R,  Apr  85 


ECO  #  12 

SCRIPTION : 
SAVINGS  POTENTIAL: 


INSTALL  RADIANT  HEATERS  IN  PLACE  OF  STEAM  UNIT  HEATERS . 

INFRA  RED  HEATERS  PROVIDE  A  FEELING  OF  COMFORT  AT 
REDUCED  TEMPERATURES  AND  ELIMINATE  THE  PROBLEM  OF  HEAT 
STRATIFICATION  NEAR  THE  ROOF .  THE  RADIANT  HEATER  IS  ALSO 
MORE  ADAPTABLE  TO  ZONE  CONTROL  IN  LARGE  OPEN  AREAS. 

A  30%  SAVINGS  IN  FUEL  COSTS  IS  ASSUMED  FOR  CALCULATIONS. 
THIS  AMOUNT  IS  LESS  THAN  THE  33%  PROJECTED  BY  ASHRAE 
PROCEDURES  AND  LESS  THAN  THE  32-50%  SHOWN  IN  PRODUCT 
CATALOGS . 


A:  ESTIMATED  SAVINGS 


THE  FOLLOWING  SPREAD  SHEET  USES  THE  BIN  METHOD  TO  ESTIMATE  EXISTING 
ENERGY  CONSUMPTION .  THE  SPREAD  SHEET  PROVIDES  A  CHECK  OF  ESTIMATES 
PROVIDED  IN  THE  COMPUTER  SIMULATION . 


FUEL  CONSUMPTION  (SPREAD  SHEET)  = 

FUEL  CONSUMPTION  (COMPUTER  SIMULATION) 
(USE  1199  MBTU ) 

SAVINGS  =  1199  X  .3  = 

$  SAVINGS  §  3.27  PER  MBTU  = 


1199  MBTU 
1170  MBTU 


359.7  MBTU 
1176.22 


ELECTRICITY  SAVINGS 


1  UNIT  HEATERS  WITH 


.25  HP  MTRS 


KWH  SAVED  =  (21) ( .25) ( .746) (588  HRS) 
MBTU  SAVED  = 

$  SAVINGS  AT  12.97  PER  MBTU  = 


2302 . 902 
7.859805 
102.46 


IV  -  20 


TOTAL  FUEL  USED  FOR  SPACE  CAT 


-A- 

-8- 

-C- 

— D- 

-Dl- 

— D2— 

102 

0 

0 

0 

0 

0 

97 

0 

0 

0 

0 

0 

92 

0 

0 

0 

0 

0 

87 

0 

0 

0 

0 

0 

82 

0 

0 

0 

0 

0 

77 

0 

0 

0 

0 

0 

72 

0 

0 

0 

0 

0 

67 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

57 

0 

0 

0 

0 

0 

52 

0 

0 

0 

0 

0 

47 

0 

0 

0 

0 

0 

42 

22000 

5 

110000 

2580 

112580 

37 

22000 

10 

220000 

5160 

225160 

32 

22000 

15 

330000 

7740 

337740 

27 

22000 

20 

440000 

10320 

450320 

22 

22000 

25 

550000 

12900 

562900 

17 

22000 

30 

860000 

15480 

675480 

12 

22000 

35 

770000 

18060 

788060 

7 

22000 

40 

880000 

20640 

900640 

2 

22000 

45 

990000 

23220 

1013220 

-3 

22000 

50 

1100000 

25800 

1125800 

-8 

22000 

55 

1210000 

28380 

1238380 

~E— 

~"F 

-6 — 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.00 

1640000 

2045000 

.07 

1640000 

2045000 

.14 

1640000 

2045000 

.21 

1640000 

2045000 

.27 

1640000 

2045000 

.34 

1640000 

2045000 

.41 

1640000 

2045000 

.48 

1640000 

2045000 

.55 

1640000 

2045000 

.62 

1640000 

2045000 

.69 

1640000 

2045000 

.76 

-H- 


2 

22 

94 

262 

474 

676 

902 

900 

794 

706 

642 

557 

593 

565 

5B3 

3% 

266 

156 

78 

40 

18 

7 

2 


83246388. 
158631396.17 
245527712.74 
222364720.98 
200745928.66 
131397335. 12 
76648445.49 
44922165.85 
22741846.46 
9826723.78 
3088398.90 


1199141064.76 


-A-  OUTSIDE  AIR  TEMPERATURE 
-D-  BUILDING  CAT  LOSS  (BTU/HR*F) 

-C-  TEMPERATURE  DIFFERENCE 
-D-  B*C 

-Dl-  INFILTRATION  LOAD 
-D2-  D+Dl 

-E-  EQUIPMENT  CAPACITY 
-f-  EQUIPCNT  FUEL  ICUT 
-6-  EQUIPMENT  RUN  TIC 

-H-  HOURS  OF  OCCURANCE  FOR  OUTSIDE  AIR  TEMPERATURE 
-J-  TOTAL  FUEL  USED  (BTU) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

^^•ROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  RADIANT  HEATERS 
MIlSCAL  YEAR:  1989  ECO  #,s  12 

^ANALYSIS  DATE:  ECON  LIFE  15 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


13706 

754 

822 

13754 

0 


13754 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 

COST  *  SAVINGS  ANNUAL  DISCOUNT  DISCOUNTED 

$ /MBTU  MBTU/YR  SAVINGS  FACTOR  *  SAVINGS 


ELEC 

D1ST 

RESD 

LPG 

WOOD 

TOTAL 


12.97 

4.34 

3.49 

3.27 

2.00 


7.9 

0 

0 

359.7 

0 

367.6 


102 

0 

0 

1176 

0 

1279 


8.69 

12.42 

12.21 

11.67 

10.17 


890 

0 

0 

13726 

0 


14617 


r 

3.  NON  ENERGY  SAVINGS  or  (COST),  disc  =  7.00% 

A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


0 

9.11 

0 


B .  NON  RECURRING 
ITEM 


(1)  (2)  (3)  (4) 

SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 
(COST)  OCCURANCE  FACTOR  SAVE (COST) 
0  1.00  ( 

0  1.00  < 

O  1.00  ( 


d.  TOTAL 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  4824 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

I  .  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


1279 


14617 
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DA  FORM  5418  R,  Apr  85 


ECO  #  14 


DESCRIPTION: 


HEAT  DESTRATIFICATION 


SAVINGS  POTENTIAL: 


HEAT  TENDS  TO  RISE  IN  AREAS  WITH  ELEVATED  CEILINGS 
CAUSING  HIGHER  TEMPERATURES  NEAR  THE  ROOF.  IF  THIS 
OVER  HEATED  AIR  CAN  BE  FORCED  BACK  TO  THE  FLOOR  LEVEL 
WHERE  HEATING  IS  REQUIRED  A  REDUCTION  IN  ENERGY  USE 
MAY  BE  REALIZED. 


A:  ESTIMATED  SAVINGS 


SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

TEMPERATURE  AT  THE  ROOF  LEVEL  IS  5  DEGREES  HIGHER  THAN  AT  FLOOR  LEVEL 

TEN  FANS  WITH  A  CAPACTIY  OF  18000  CFM  EACH  WILL  BE  REQUIRED  TO 
FORCE  OVER  HEATED  AIR  BACK  TO  FLOOR  LEVEL. 


FANS  WILL  OPERATE  FOR  2724  HOURS  PER  YEAR 


SAVINGS  WERE  CALCULATED  USING  THE  BIN  METHOD  THE 
SHOW  EXISTING  ENERGY  CONSUMPTION  AND  CONSUMPTION 
FANS  INSTALLED. 


FOLLOWING  PAGES 
WITH  DESTRATIFICATION 


FUEL  SAVINGS 


EXISTING  USE  =  1199  MBTU 

USE  AFTER  MODIFICATIONS  =  817  MBTU 


SAVINGS 
$  SAVINGS 

ELECTRICAL  COST 


10  FANS  X  3 HP  .746  KW/HP 
HOURS  = 

KWH  COST  = 
MBTU  COST  = 

$  COST 


382 

1250.17 


22.38  KW 
2724 
60963.12 
208.0671 
2697.76 


IV  -  23 


TOTAL  FUEL  USED  FOR  SPACE  HEAT 


-A- 

-Eh 

-C- 

— D— 

— Dl— 

--D2-- 

— E— 

— F - 

— G — 

-H- 

— j— 

102 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

2 

.00 

97 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

22 

.Ou 

92 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

94 

.00 

67 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

262 

.00 

82 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

474 

.00 

77 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

676 

.00 

72 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

902 

.00 

67 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

900 

.00 

62 

0 

0 

0 

0 

0 

1640000 

2045000 

.0(1 

794 

.0(1 

57 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

706 

.00 

52 

() 

0 

0 

0 

0 

1640000 

2045000 

.00 

642 

.00 

47 

0 

0 

0 

0 

0 

1640000 

2045000 

.00 

557 

.00 

42 

22000 

5 

110000 

2580 

112560 

1640000 

2045000 

.07 

593 

83246368. 60 

37 

22000 

10 

220000 

5160 

225160 

1640000 

2045000 

.14 

565 

158631398.17 

32 

22000 

15 

330000 

7740 

337740 

1640000 

2045000 

.21 

583 

245527712.74 

27 

22 

22000 

20 

440000 

10320 

450320 

1640000 

2045000 

.27 

3% 

222364720.98 

22000 

25 

550000 

12900 

562900 

1640000 

2045000 

.34 

286 

200745928.66 

17 

22000 

30 

660000 

15480 

675480 

1640000 

2045000 

.41 

156 

131397335. 12 

12 

22000 

35 

770000 

18060 

788060 

1640000 

2045000 

.48 

78 

76648445. 49 

7 

22000 

40 

880000 

20640 

900640 

1640000 

2045000 

•  55 

40 

44922165. 85 

2 

22000 

45 

990000 

23220 

1013220 

1640000 

2045000 

.62 

18 

22741846.46 

22000 

50 

1100000 

25800 

1125800 

1640000 

204 SOCK) 

.69 

7 

982672.1. 76 

-8 

22000 

55 

1210000 

28380 

1238380 

1640000 

2045000 

.76 

2 

3088398. 9(i 

1199141064.76 

-A-  OUTSIDE  AIR  TEMPERATURE 
-B-  BUILDING  HEAT  LOSS  (BTU/HR*F) 

-C-  TEMPERATURE  DIFERENCE 
-D-  B*C 

-Dl-  Iff  ILTRATION  LOAD 
-D2-  D+Dl 

-E-  EQUIPMENT  CAPACITY 
-F-  EQUIPMENT  FUEL  INPUT 
-G-  EQUIPMENT  RUN  TIME 

-H-  HOURS  OF  OCCURANCE  FOR  OUTSIDE  AIR  TEMPERATURE 
-J-  TOTAL  FUEL  USED  (BTU) 


TOTAL  FUEL  USED  FOR  SPACE  HEAT 
WITH  DESTRATIFICATION 


-ft- 

-6- 

-C- 

— D2-- 

102 

0 

0 

0 

0 

0 

37 

0 

0 

0 

0 

0 

$ 

0 

0 

0 

0 

0 

87 

0 

0 

0 

0 

0 

82 

0 

0 

0 

0 

0 

77 

0 

0 

0 

0 

0 

72 

0 

0 

0 

0 

0 

67 

0 

0 

0 

0 

0 

62 

0 

0 

0 

0 

0 

57 

0 

0 

0 

0 

0 

52 

0 

0 

0 

0 

0 

47 

0 

0 

0 

0 

0 

42 

22000 

0 

0 

0 

0 

37 

22000 

5 

110000 

2580 

112560 

32 

22000 

to 

220000 

5160 

225160 

27 

22000 

15 

330000 

7740 

337740 

22 

22000 

20 

440000 

10320 

450320 

17 

22000 

25 

550000 

12300 

562300 

12 

22000 

30 

660000 

15460 

675460 

7 

22000 

35 

770000 

16060 

768060 

2 

22000 

40 

660000 

20640 

300640 

-3 

22000 

45 

330000 

£3220 

1013220 

-6 

22000 

50 

1 100000 

25600 

1125600 

— E— 

— f - 

-6 — 

-H- 

11  rJ“® 

1640000 

2045000 

.00 

2 

.00 

1640000 

2045000 

.00 

22 

.00 

1640000 

2045000 

.00 

94 

.00 

1640000 

2045000 

.00 

262 

.00 

1640000 

2045000 

.00 

474 

.00 

1640000 

2045000 

.00 

676 

.00 

1640000 

2045000 

.00 
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.00 

1640000 

2045000 

.00 

300 

.00 

1640000 

2045000 

.00 

734 

.00 

1640000 

2045000 

•00 

706 

.00 

1640000 

2045000 

.00 

642 

.00 

1640000 

2045000 

.00 

557 

.00 

1640000 

2045000 

.00 

533 

.00 

1640000 

2045000 

.07 

565 

79315633.03 

1640000 

2045000 

.14 

563 

163665141.63 

1640000 

2045000 

.21 

336 

166773540.73 

1640000 

2045000 

.27 

266 

160536742.93 

1640000 

2045000 

.34 

156 

109437773.27 

1640000 

2045000 

.41 

78 

65636667.56 

1640000 

2045000 

.46 

40 

33306835. 12 

1640000 

2045000 

.55 

16 

20214974.63 

1640000 

2045000 

.62 

7 

6844051.40 

1640000 

2045000 

.63 

2 

2607635.37 

816741127.53 


-A-  OUTSIDE  AIR  TEMPERATURE 
-B-  BUILDING  HEAT  LOSS  <BTU/HR*f > 

-C-  TEMPERATURE  DIFFERENCE 
-D-  B*C 

-DJ-  INFILTRATION  LOAD 
-02-  D*Dl 

-E-  EQUIPMENT  CAPACITY 
-f-  EQUIPMENT  FUEL  INPUT 
-6-  EQUIPMENT  RUN  TI*€ 

-H-  HOURS  OF  OCCURANCE  FOR  OUTSIDE  AIR  TEMPERATURE 
-J-  TOTAL  FUEL  USED  <BTU> 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  HEAT  DESTRATIFICATION 


iSCAL  YEAR:  1989 

ALYSIS  DATE: 


ECO  #,s 
ECON  LIFE 


14 

15 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


5626 

309 

338 

5646 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

-208 

-2698 

8.69 

-23444 

B. 

DIST 

4.34 

0 

0 

12.42 

0 

C. 

RESD 

3.49 

0 

0 

12.21 

0 

D. 

LPG 

3.27 

382 

1249 

11.67 

14577 

E. 

WOOD 

2.00 

0 

0 

10.17 

0 

F. 

TOTAL 

174 

-1449 

3.  NON  ENERGY  SAVINGS  or  (COST),  disc  =  7.00% 


A. 

ANNUAL  RECURRING 

500 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

9.11 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 

4555 

B. 

NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

(COST) 

OCCURANCE 

FACTOR 

SAVE (COST) 

a . 

0 

1.00 

0 

b. 

0 

1.00 

0 

c . 

0 

1.00 

0 

d.  TOTAL 

0 

0 

C. 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS 

(or)  COST 

D. 

PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  -2926 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 


IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 
4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


5646 


-8866 


4555 


-949 

-4311 

-.76 
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ECO  #  15 


DESCRIPTION:  HEAT  RECOVERY  OF  WASTE  WATER 

SAVINGS  POTENTIAL:  UPON  COMPLETION  OF  A  WASH  CYCLE  HOT  WATER  DISCHARGES 

INTO  THE  SEWER.  A  HEAT  RECOVERY  UNIT  CAN  BE  USED  TO 
RECLAIM  MOST  OF  THE  HEAT  LOST  IN  HOT  WASTE  WATER. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

AVERAGE  TEMPERATURE  OF  WASTE  WATER  =  130  DEG  F 

AVERAGE  TEMPERATURE  OF  SUPPLY  HOT  WATER  =  160  DEG  F 

AVERAGE  TEMPERATURE  OF  SUPPLY  COLD  WATER  =  60  DEG  F 

AVERAGE  WATER  TEMP.  AFTER  HEAT  RECLAIM  =  120  DEG  F 

EXISTING  ENERGY  USE  FOR  HOT  WATER 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 


1,000,000 


GALLONS  HOT 

WATER  = 

6565600 

DELTA 

T  = 

100 

MBTU 

— 

5469.145 

NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU 

=r 

7292.193 

USING  75%  PLANT  EFF. 

ENERGY  USE  WITH  HEAT  RECOVERY 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 


1,000,000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  40 

MBTU  =  2187.658 

MBTU  =  2916.877 


NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 
USING  75%  PLANT  EFF . 


MTU  SAVINGS 
$  SAVINGS  = 


4375.316 

14316.31 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  HEAT  RECOVERY  UNIT 

ISCAL  YEAR:  1989 

4ALYSIS  DATE: 


Mi 


ECO  #,s 
ECON  LIFE 


15 

25 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C) 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


X  .9 


120403 

6170 

7400 

120576 

0 


120576 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 

COST  *  SAVINGS  ANNUAL  DISCOUNT  DISCOUNTED 

$ /MBTU  MBTU/YR  SAVINGS  FACTOR  *  SAVINGS 


A. 

ELEC 

12.97 

0 

0 

11 . 16 

0 

B. 

DIST 

4 . 34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

4375 

14306 

16.15 

231046 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

4375 

14306 

NON 

ENERGY 

SAVINGS  or 

(COST),  disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

-500 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

11 . 65 

(2)  DISCOUNTED  SAVINGS/COST 

( 3A  X  3A1 ) 

-5825 

B.  NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(2) 


(3) 


(4) 


(1)  -  ■ 

SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 
(COST)  OCCURANCE  FACTOR  SAVE (COST) 
0  1.00 

0  1.00 

0  1.00 

0 


76245 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 
IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


231046 


-5825 


13806 

225221 

1.87 
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Ludell  supplies 
the  ideas  and 
the  components 
to  build  the  most 
efficient  cus¬ 
tomized  system 
you  can  buy! 

The  schematic  flow  diagram 
illustrates  the  many  ways  Ludell 
Water  and  Heat  Recovery 
Equipment  can  save  you  time, 
energy  and  money.  Each  system 
w-ill  vary  with  plant  requirements 
and  function.  Each  is  designed  to 
save  initial  installation  and 
operating  costs  as  well  as  to 
increase  existing  boiler  equipment 
efficiency.  Each  is  built  around 
the  exclusive  design  of  Ludell 
Heat  Reclaimers  which  recover 
costly  BTU’s  from  waste  hot 
water  to  heat  incoming  cold  water. 
Efficiently,  Ludell  Heat  reclaimers 
can  reduce  water  heating  load  by 
up  to  50%  and  lower  fuel  costs  and 
boiler  requirements  at  the 
same  time. 

A  Ludell  hot  water  and  heat 
recovery  system  guarantees  all  the 
hot  water  you  need,  even  during 
peak  load  periods.  Efficiently 
and  economically. 


Or,  Plug  in  a 
Ludell  "Total 
Package"  System. 

Complete  assembly  and  fabrication  of  a 
Ludell  Water  and  Heat  Recovery  System 
—  built  to  your  specifications  within  our 
own  plant  —  can  save  you  expensive 
installation  costs.  You  simply  “plug  in” 
the  plumbing  and  electrical  connections. 

It’s  that  easy! 


How  do  we  do  it?  First,  by  inspecting 
and  evaluating  your  plant  needs.  In  many 
cases  we  find  that  the  “Total  Package 
System”  can  be  the  most  economical  way 
to  go.  Then  we  design  it  and  build  it  to 
your  needs.  And  ship  it  to  your  plant 
p re-assembled,  ready  to  start  saving  you 
money  as  soon  as  you  install  it.  And,  we 
back  it  with  Ludell  dependability. 

You’ll  benefit  with  faster  fill  up  rates 
and  a  constant  supply  of  hot  water.  You'll 
reduce  your  boiler  load  by  up  to  one-third! 
And  you’ll  save  up  to  50%  on  your  water 
heating  fuel  bill.  We'll  even  help  you 
estimate  how  long  it’ll  take  the  Ludell 
Total  Package  System  to  pay  for  itself! 
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ECO  #  15A 
DESCRIPTION : 


HEAT  RECOVERY  OF  WASTE  WATER  WITH  NEW  BOILER  INSTALLED 


SAVINGS  POTENTIAL: 


UPON  COMPLETION  OF  A  WASH  CYCLE  HOT  WATER  DISCHARGES 
INTO  THE  SEWER.  A  HEAT  RECOVERY  UNIT  CAN  BE  USED  TO 
RECLAIM  MOST  OF  THE  HEAT  LOST  IN  HOT  WASTE  WATER. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

NEW  BOILER  EFFICIENCY  = 

AVERAGE  TEMPERATURE  OF  WASTE  WATER  = 

AVERAGE  TEMPERATURE  OF  SUPPLY  HOT  WATER 
AVERAGE  TEMPERATURE  OF  SUPPLY  COLD  WATER 
AVERAGE  WATER  TEMP.  AFTER  HEAT  RECLAIM  = 

EXISTING  ENERGY  USE  FOR  HOT  WATER 


83  % 

130  DEG  F 
160  DEG  F 
60  DEG  F 
120  DEG  F 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 


1,000,000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  100 

MBTU  =  5469.145  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  6589.331  USING  83%  PLANT  EFF 

ENERGY  USE  WITH  HEAT  RECOVERY 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 


1 , 000 , 000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  40 

MBTU  =  2187.658  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  2635.732  USING  83%  PLANT  EFF. 


MTU  SAVINGS  =  3953.599 

$  SAVINGS  =  12938.67 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  HEAT  RECOVERY  UNIT 
ISCAL  YEAR:  1989  ECO  #,s  15A 

ALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


120403 

1122 

1224 

110474 

0 


110474 


m 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  ’ 
$/MBTU 


SAVINGS  ANNUAL  DISCOUNT  DISCOUNTED 

MBTU/YR  SAVINGS  FACTOR  *  SAVINGS 


A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

D1ST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

3954 

12930 

16.15 

208813 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

3954 

12930 

NON 

ENERGY 

SAVINGS  or 

(COST) ,  disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

-500 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

11.65 

(2)  DISCOUNTED  SAVINGS/COST 

( 3A  X  3A1 ) 

-5825 

B .  NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


(4) 

DISCOUNTED 
SAVE ( COST ) 


0 

0 

0 

0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  68908 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


208813 


-5825 


12430 

202988 

1.84 
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Ludell  Heat  Exchangers: 
The  Heart  of  the  System 


LUDELL  CONSTRUCTION 
MAKES  THE  DIFFERENCE. 

Ludell,  originator  of  the  continuous  tube 
reclaimer,  manufactures  a  wide  range  of 
Heat  Reclaimers  and  Heat  Exchangers  in 
the  styles  and  sizes  to  suit  your  needs 
Fabrication  includes  all  types  of  materials 
(stainless  steel,  carbon  steel,  cast  iron, 
admiralty,  muntz  metal,  brass,  cupro 
nickel,  aluminum  or  silicon  bronze  and 
also  offers  a  broad  line  of  baked  or  cold 
set  phenolic  or  epoxy  linings  for  added 
corrosion  resistance).  Ludell  designs  and 
manufactures  to  meet  or  exceed  Com¬ 
mercial  Standards,  ASME  Code  for  Uni- 
fired  Pressure  Vessels  Standards  and 
TEMA  Standards  (Tubular  Exchang¬ 
ers  Manufacturers  Association). 


Baffle  plates  welded-in-place  increase 
efficiency  and  mean  longer  life. 

•  Baffles  are  welded  to  the  shell  to  be¬ 
come  one  integral  unit  with  no  moving 
parts. 

•  All  welded  construction  holds  baffles 
and  tubes  firmly  in  place  so  baffles  can¬ 
not  cut  into  shell  or  tubes. 

•  Provides  a  tighter  fit  because  baffles, 
welded-in-place,  eliminate  clearance  other¬ 
wise  required  for  sliding  of  bundles  into 
shell;  shifting  and  twisting;  eliminates  by¬ 
pass  of  water  between  the  baffles  and 
shell.  Bypassed  water  will  not  pick  up  heat. 

•  Ludell  welded  baffles,  requiring  per¬ 
fect  alignment  in  the  manufacturing  pro¬ 
cess,  assures  you  of  maximum  heat  trans¬ 
fer  and  better  overall  performance  in 
heat  reclaiming 


Ludell - - 

Ludell  Manufacturing  Company  5200  West  State  Street,  Milwaukee,  Wl  53208  (414)  476-99. 
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ECO  #  17 


DESCRIPTION: 


LOWER  HOT  WATER  SUPPLY  TEMPERATURE 


SAVINGS  POTENTIAL: 


HOT  WATER  IS  CURRENTLY  SUPPLIED  AT  A  TEMPERATURE  OF 
160  DEGREES  FAHRENHEIT.  THIS  TEMPERATURE  WATER  MAKES 
UP  ONLY  15%  OF  TOTAL  HOT  WATER  REQUIREMENTS.  THE 
REMAINING  HOT  WATER  CAN  BE  SUPPLIED  AT  A  LOWER  TEMP. 
REDUCING  HOT  WATER  SUPPLY  TEMPERATURE  WILL  REDUCE 
DISTRIBUTION  LOSSES  AND  OVERALL  HOT  WATER  HEATING 
LOAD. 


A:  ESTIMATED  SAVINGS 


SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

EXISTING  HOT  WATER  USE  AT  160  DEG  =  6625000  GALS 

%  OF  HOT  WATER  AT  DIFF  TEMPERATURES  AS  FOLLOWS: 


120  DEG 
130  DEG 
140  DEG 
150  DEG 
160  DEG 


EXISTING  ENERGY  USE  FOR  HOT  WATER 


MBTU 


GALLONS  HOT  WATER  X  8.33  X  DELTA  T 

1,000,000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  100 

MBTU  =  5469.145  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  7292.193  USING  75%  PLANT  EFF. 


ENERGY  USE  TO  HEAT  TO  140  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  80 

MBTU  =  4375.316 

MBTU  =  5833.754 

ENERGY  USE  TO  HEAT  TO  150  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  10 

MBTU  =  224.2349 

MBTU  =  298.9799 

ENERGY  USE  TO  HEAT  TO  160  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  20 

MBTU  =  164.0743 

MBTU  =  218.7658 


NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 
USING  75%  PLANT  EFF. 


41  = 


2691896 


15  = 


984840 


TOT.  ENERGY  USE  WITH 

140  DEG  &  REHEAT  =  6351.500 


TOTAL  SAVINGS  (MBTU)  =  940.6929 

TOTAL  $  SAVINGS  =  3079.23 


IV  -  36 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO. 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  LOWER  HW  TEMPERATURE 
ISCAL  YEAR:  1989  ECO  #,s 

Analysis  date:  econ  life 


7 

17 

25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


132 

0 

0 

119 

0 


119 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4 .34 

0 

0 

17.17 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

941 

3077 

16.15 

49695 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

941 

3077 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


11.65 

0 

(4) 

DISCOUNTED 
SAVE ( COST ) 

0 

0 

0 

0 


49695 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST  0 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  16399 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE))  3077 

.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C)  49695 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF)  418.31 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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ECO  #  19 


DESCRIPTION : 


STEAM  TRAP  INSPECTION/REPLACEMENT 


SAVINGS 


POTENTIAL: 


REPLACEMENT  OF  WORN  STEAM  TRAPS  ELIMINATES  LIVE  STEAM 
RETURNING  TO  THE  BOILER  AND  IMPROVES  SYSTEM  EFFICIENCY 
AND  REDUCES  FUEL  CONSUMPTION. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  REPLACING  ONE  FAULTY  TRAP  CONNECTED  TO 
TO  A  3/4  INCH  PIPE  SUPPLYING  STEAM  AT  15  PSI . 


MBTU  SAVINGS 


STEAM  LOSS/HR  X  HR/YR  X  BTU/  LB  STM 
EFF  X  BTU /MBTU 


STEAM  LOSS/HR  =  13.7 
HR/YR  =  8760 
BTU /LB  STEAM  =  1075 
EFFICIENCY  =  .75 
BTU /MBTU  =  1000000 


MBTU  SAVINGS 
$  SAVINGS  = 


172.0172 
562 . 84 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  STEAM  TRAP  REPLACEMENT 


ISCAL  YEAR:  1989 

w ANALYSIS  DATE: 


ECO  #,s 
ECON  LIFE 


19 

8 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


117 

0 

0 

105 

0 


105 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


4  , 

5  , 

6 

* 


COST  * 

SAVINGS 

ANNUAL  DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS  FACTOR  * 

SAVINGS 

A. 

ELEC 

20.58 

0 

0  5.74 

0 

B. 

DIST 

6.20 

0 

0  7.18 

0 

C. 

RESD 

3.49 

0 

0  6.79 

0 

D. 

LPG 

4.90 

172 

843  6.75 

5689 

E. 

WOOD 

2.00 

0 

0  6.41 

0 

F. 

TOTAL 

172 

843 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

0 

r- 

B. 


(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 

(2) 


0 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(3) 


(4) 


(1) 

SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 
(COST)  OCCURANCE  FACTOR  SAVE (COST) 

0  1.00  0 

0  1.00  0 

0  1.00  0 

0  0 


1877 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4 ,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


5689 


843 
5689 
54 .03 
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ECO  #  20 

DESCRIPTION:  INSTALL  A  CONTINUOUS  BATCH  WASHER  (1000  LB  CAPACTIY). 

SAVINGS  POTENTIAL:  A  CONTINUOUS  BATCH  WASHER  REDUCES  WATER  CONSUMPTION 

TO  1.0  TO  1.2  GALLONS  PER  POUND  OF  LAUNDRY .  SAVINGS 
IS  ACCOMPLISHED  THROUGH  WATER  RE-CYCLING  &  IMPROVED 
DRUM  DESIGN. 

A:  SAVINGS  IF  CBW  IS  USED  FOR  SHEETS  ONLY. 


AVERAGE  ANNUAL  SHEET  PRODUCTION  (LBS):  1084663 
EXISTING  WATER  USE  PER  LB:  2.6 
WATER  USE  PER  LB  WITH  CBW:  1.2 
WATER  SAVINGS  PER  LB:  1.4 
TOTAL  ANNUAL  WATER  SAVINGS  (GALS):  1518528. 


TOTAL  ANNUAL  HOT  WATER  SAVINGS  (GALS):  1032599. 
(HOT  WATER  =  .68  TOTAL  WATER) 

GAL  *  8.33  *  DELTA  TEMP 

MBTU  SAVINGS  =  - 

1,000,000  *  SYST.  EFFIC. 

DELTA  T  =  100 
SYSTEM  EFFIC.  =  .75 

MBTU  SAVINGS  =  1146.873 


B:  SAVINGS  IF  CBW  IS  USED  AT  MAXIMUM  CAPACITY: 


HOURLY 

CAPACITY 

(LBS/HR) 

: 

1000 

WEEKLY 

CAPACITY 

(LBS/HR) 

e 

40 

HR  WEEK: 

40000 

ANNUAL 

CAPACITY 

(LBS/HR) 

e 

50 

WEEKS/YR: 

2000000 

TOTAL 

ANNUAL  WATER  SAVINGS 

( GALS ) : 

2800000 

TOTAL 

ANNUAL  HOT 

WATER  SAVINGS  ( GALS ) : 

1904000 

MBTU  SAVINGS  = 

2114.709 

$  SAVINGS  = 

6919.93 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41- 89- D- 0007  INSTALL  CONT.  B  WASHER 


ISCAL  YEAR: 

Analysis  date: 


1989 


ECO  #,s 
ECON  LIFE 


20 

25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B .  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


103485 

5692 

6209 

103847 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 

COST  *  SAVINGS  ANNUAL  DISCOUNT  DISCOUNTED 

$ /MBTU  MBTU/YR  SAVINGS  FACTOR  *  SAVINGS 

0 
0 
0 

111678 
0 


A. 

ELEC 

12.97 

0 

0 

11.16 

B. 

DIST 

4 .34 

0 

0 

17.19 

C. 

RESD 

3.49 

0 

0 

17.12 

D. 

LPG 

3.27 

2114.7 

6915 

16.15 

E. 

WOOD 

2.00 

0 

0 

13.47 

F. 

TOTAL 

2114 . 7 

6915 

NON 

ENERGY 

SAVINGS  or 

(COST) , 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


0 

11.65 

0 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3)  (4) 

SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 
(COST)  OCCURANCE  FACTOR  SAVE (COST) 

0  1.00  0 

0  1.00  0 

0  1.00  0 

0  0 


36854 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 
IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


103847 


111678 


0 


6915 

111678 

1.08 
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Production  per  Hour 

TOTAL  WASHING  TIME _ _ 

20  Min.  24  Min.  30  Min.  36  Min. 


Batch  size:  110  lbs.  (50  kg.) 


This  table  is  for  guidance  only  Some  applications  may  require  longer  formulas 


Specifications 

(Subject  to  change  without  notice) 


Washing  cylinder 


Diameter 

Depth 

Volume 

Loading  capacity 
and  loading  factor 

Capacity  depends  on  several  factors 
Including  type  of  goods  washed,  ItqiK 
level*,  etc. 


76  in.  (1930  mm.) 

32  in.  (810  mm.) 

88.7  cu.  ft.  (2512  L)* 

100  lbs.  at  1.1  Ibs./cu.  ft. 
(45  kg.  at  1:56) 

110  lbs.  at  1 .2  Ibs./cu.  ft. 
(50  kg.  at  1:50) 


Pellerin  Milnor  Corporation 

P.  O.  Box  400,  Kenner,  LA  70063,  U.S.A. 

Telephone  504/467-9591 


Each  module 


Length 

Add  to  first  module 
Add  to  last  module 
Width  (without  side  panels) 
Approx.  Height 
Water  valve* 

Drain* 

Quick  drain  valve* 

Steam  inlet’ 

Air  connection 
Approx,  water 
consumption’* 

Approx,  net  weight 


43  in.  (1092  mm.) 
59  in.  (1283  mm.) 

8  in.  (121  mm.) 

92  in.  (2489  mm.) 
103  in.  (2616  mm.) 

1  or  1 V*  in. 

5  in. 

10  in. 

2  in. 

Vz  in. 

1-1,4  gals./lb. 

(8-12  L/kg.) 

2480  lbs.  (1125  kg.) 


Add  to  first  module  615  lbs  (280  kg.) 

*lf  used 


"Depending  on  washing  program 


Class  5-9  Brochure  B22Sl81Q06 
86091 


Printed  in  U  S.A 

©Peieon  Minor  Corporation— 1084 
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ECO  #  20A 


REPLACE  EXISTING  STEAM  DRYERS  WITH  GAS  DRYERS  (220LB). 


DESCRIPTION: 

SAVINGS  POTENTIAL:  NEW  GAS  DRYERS  (200LB  CAP)  USE  APPROXIMATELY  3000  BTU 

TO  REMOVE  1  POUND  OF  WATER.  EXISTING  STEAM  DRYERS  USE 
APPROXIMATELY  4050  BTU  TO  REMOVE  1  POUND  OF  WATER. 

A:  SAVINGS  BASED  ON  EXISTING  USE. 


AVERAGE  ANNUAL  PROD.  FOR  1  STEAM  DRYER  (LBS):  100000 
AVERAGE  ANNUAL  WATER  REMOVAL  (LBS  OF  H20):  65000 
EXISTING  ENERGY  USE  (BTU  PER  LB  H20):  4052 
EXISTING  ANNUAL  ENERGY  USE  PER  DRYER  ( MBTU ) :  263.38 
(PLANT  EFFICIENCY  NOT  INCLUDED) 

EXISTING  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU):  351.1733 
(USING  75  %  PLANT  EFFICIENCY) 

NEW  ENERGY  USE  (BTU  PER  LB  H20) :  3000 
NEW  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU):  195 
SAVINGS  PER  DRYER  PER  YEAR  (MBTU)  156.1733 
SAVINGS  FOR  20  DRYERS  3123.467 
SAVINGS  AT  $  3.27  PER  MBTU  10219.39 

B.  NUMBER  OF  NEW  DRYERS  REQUIRED 

EXISTING  ANNUAL  PROD. OF  STEAM  DRYERS  (LBS)  2000000 
NEW  PRODUCTION  RATE  PER  CYCLE  (LBS)  220 
CYCLE  TIME  15  MINUTES 

NEW  PRODUCTION  RATE  PER  HOUR  (LBS)  880 
HOURS  REQUIRED  PER  YEAR  2272.727 
(USE  TWO  SYSTEMS) 


C.  ELECTRICITY  SAVINGS 

EXISTING  ELECT.  USE  (TAKEN  FROM  TABLE  II-5) 


DRYER  TYPE 

# 

ANNUAL 

TOTAL 

KWH 

KWH 

A 

2 

895.2 

1790.4 

B 

7 

895.2 

6266.4 

c 

2 

2238 

4476 

D 

2 

1044.4 

2088.8 

E 

6 

1342 . 2 

8053 . 2 

H 

1 

1044.4 

1044.4 

23719.2 

NEW  ELECTRICITY  USE 

HRS 

KWH 

BLOWER  MTR  (KW) 

7.46 

2273 

16956.58 

BASKET  MTR  (KW) 

2.24 

2273 

5091.52 

BURNER  MTR  (KW) 

.373 

2273 

847.829 

22895.93 


KWH  SAVINGS 

823 . 271 

MBTU  SAVINGS 

2.809824 

$  SAVINGS  §  12.97 

36.32 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  REPLACE  STM.  DRYERS 


ISCAL  YEAR:  1989 

■ANALYSIS  DATE: 


ECO  # , s 
ECON  LIFE 


20A 

25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B .  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


84250 

4634 

5055 

84545 

0 

84545 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

2.8 

36 

11.16 

405 

B. 

DIST 

4.34 

0 

0 

17.79 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

3123 

10212 

16.15 

164927 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

3125.8 

10249 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

B. 


(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 
( COST ) 


(2) 

YEAR  OF 
OCCURANCE 


0 

0 

0 

0 


(3) 

DISCOUNT 

FACTOR 

1.00 

1.00 

1.00 


11.65 

0 

(4) 

DISCOUNTED 
SAVE ( COST ) 

0 

0 

0 

0 


165332 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  54560 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


4  . 


o  . 


FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 
TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


10249 

165332 

1.96 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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DRYERS 

FOR  •  BATCH  •  WASHERS  •  AND  •  OTHER  •  WASHING  •  SYSTEMS 


Dries  rapidly  and  evenly 
Conserves  energy 


means  instant  unloading 


n  etll  A  treestanding  MILNOR  dryer  increases  etti- 
ciency.  improves  workflow  and  reduces  labor  in 
laundries  with  conventional  washing  systems  (Right  J 
MILNOR  s  fixed  tilt  toward  the  unload  end  lets  goods 
fall  out  by  gravity  in  as  little  as  1 5  to  20  seconds  p 
Besides  being  ready  for  a  new  load  sooner,  the  dryer 
saves  fuel  by  retaining  more  heat,  since  goods  aren  t 
blown  out  by  hot  air  during  unloading 


MILNOR  dryers  are  an  integral  energy-saving  part 
of  an  automated  batch  laundry  processing  system  r 
Their  fast  uniform  drying  ability  results  in  four  loads 
per  hour  of  full-dry  linen  supply  terry 


Various  sizes  and  types 


cities  are  keyed  to  popular  batch  wash- 
ere  ts  a  choice  of  one-batch  (110  lb./50 
,>d  two-batch  (220  lb  /i  00  kg  )  sizes 


Heating  methods  include  gas.  steam  or  ther¬ 
mal  oil  An  unheated  model  is  also  available 
for  loosening  no-dry  cakes  of  goods  Differ¬ 
ent  pedestal  heights  are  available  as 


options 


These  dryers  help  streamline  laundry  production . 


MILNOR  dryers  are  pass-through  machines 
that  load  at  one  end  and  discharge  at  the 
other  They  form  an  integral  part  of  an  auto¬ 
mated  batch  laundry  processing  system, 
along  with  a  continuous  batch  washer,  an 
extraction  system,  and  transport  conveyors 


These  fully  automatic  dryers  can  also  be  used 
to  streamline  operations  with  washer-extrac¬ 
tors  and  conventional  washers  Pass-throuQh 
design  allows  excellent  workflow  while  auto 
matic  loading/unloading  and  drying  controls 
reduce  operator  attention 
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They  save  energy 


^C^oenor  airflow  provides  fast  efficient  drying 
nd  healthy  fuel  savings 
blower  motor  js  half  the  size  of  a  major 
competitor  s  (thanks  to  MILNOR  s  exclusive 
airflow  through  the  goods,  instead  of  around 
the  outside  of  the  basket)  This  saves  power 
The  dryer  s  microprocessor  also  helps  assure 
optimum  fuel  use  In  gas  models  for  example, 
both  inlet  and  outlet  temperatures  are 
monitored  In  this  way.  the  cycle  can  be 
ended  once  the  goods  are  dry.  without  burn¬ 
ing  more  fuel  than  needed  Incoming  fuel 
and  fresh  air  can  be  modulated  too.  to  reduce 
gas  use  (See  the  microprocessor  description 
for  more  information  ) 

MILNOR  dryers  avoid  wasting  heated  air 
They’re  well  insulated  Their  basket  seals  are 
long-lived  And  because  they  don’t  unload  by 
blowing  out  the  goods  (and  the  hot  air  with 
them),  these  dryers  retain  much  of  the  heat 
for  the  next  load 


This  drawing  shows  basic  airflow  With  recirculation 
the  desired  amount  of  hot  air  returns  to  the  heat  i 
source  instead  of  exiting  at  the  top  It  then  flows 
through  the  goods  in  the  same  path  as  illustrated 


Here’s  why  these  dryers  reduce  cycle  time 


Five  important  features  contribute  to  fast,  uni¬ 
form  drying  that  results  in  four  loads  per  hour 
of  full-dry  linen  supply  terry  in  actual  field 
installations 

1.  Heat  comes  from  the  bottom. 

MILNOR  takes  advantage  of  the  fact  that  heat 
rises,  by  placing  the  heating  element  beneath 
the  goods 

2.  Basket  has  huge  open  area.  About 
65%  of  the  basket  s  perforated  side  sheet  is 
open  That’s  over  one-third  more  open  area 
than  a  major  competitive  dryer  So  hot  air  can 
flow  through  the  basket  more  freely 

3.  Hot  air  is  forced  through  the 
goods.  A  unique  air  path*  prevents  heated 
air  from  escaping  around  the  load  And  to 
maintain  proper  air  direction.  MILNOR  has 
designed-m  longer  seal  life  A  self-lubricating 
seal  system  includes  a  low-fnction  radial  seal 
riding  on  a  smooth  part  of  the  basket  The 
seal  is  not  continuously  scraped  by  the  reverse 
side  of  basket  peforations  as  with  competitive 


designs  Thus,  unlike  these  competitive  designs, 
it  won’t  fail  early  and  allow  hot-air  bypass 

*  Application  has  been  made  tor  worldwide  patents 

4.  Goods  circulate  freely,  for  fast, 
uniform  drying.  There  s  a  constant  turn 
over  of  goods.  Because  the  basket  is  tilted 
gravity  forces  the  goods  toward  the  low  end 
while  airflow  returns  them  to  the  opposite 
end  The  goods  open  up  and  float  freely 
thanks  to  the  large  basket  diameter  Continu¬ 
ous  rotary  motion  effectively  exposes  all  fabric 
surfaces  to  hot  air 

5.  Goods  unload  instantly,  milnor  s 

fixed  tift  -  toward  the  unload  end  -  lets  goods 
fall  out  by  gravity  in  as  little  as  .1 5-20  sec¬ 
onds  Compare  that  to  dryers  which  have  to 
blow  the  goods  out  or  dump  them  by  tilting 
mechanisms  A  MILNOR  dryer  is  ready  tor 
another  load  sooner 


They  improve  work  environment, 
safety 


OR  uses  fuel  to  dry  the  goods,  not  heat 
r  jndry  Working  conditions  benefit  from 

_ ictive  insulation  and  the  fact  that  hot  air  is 

not  blown  out  of  the  dryer  in  the  unloading 
process 


MILNOR  s  belt  drive  is  considerably  quieter 
than  a  chain  drive  system  too  Of  course, 
automated  loading/unloading  eliminates  heavy 
labor,  compared  to  conventional  dryers  An 
automatic  lint  filter  is  available  as  an  optional 
extra 


For  safety,  an  automatic  sprinkler  is  standard 
on  all  MILNOR  gas  and  thermal  oil-fired  dryers 
[optional  on  others)  It  may  also  be  manually 
actuated  Once  actuated,  the  spray  will  not 
shut  off  if  machine  goes  off.  Fixed  mechani¬ 
cal  temperature  sensors,  external  to  the 
microprocessor  control,  shut  off  the  heat 
source  if  temperature  exceeds  a  preset  level. 


AUTOLINT*  system  simplifies 
lint  collection 


MILNOR's  AUTOLINT  system  (optional  at  extra 
cost)  elimmtates  the  need  to  manually  clean 
the  dryer's  lint  filter. 


Following  each  drying  cycle  this  system  auto¬ 
matically  strips  the  dryer  s  internal  lint  filter 
clean  Lint  is  conveyed  into  a  quickly  detach¬ 
able  bag  (which  can  hold  more  than  a  full 
days  run)  at  a  remote  enclosed  collection 
point 


Unlike  many  lint  filters  which  operate  contin¬ 
uously.  MILNOR  s  lint  screen  in  stripped  only 
after  the  dry  cycle  thus  preventing  heat  loss 
Nor  does  it  interfere  with  the  operation  of  the 
since  the  entire  process  -  which  takes 
econds  -  occurs  while  the  dryer  is 
f  Jmg/loading 


Microprocessor  control  means 
simplicity  and  accuracy 


The  solid  state  control's  alphanumeric  display 
provides  helpful  operating  information 
Programming  in  the  field  is  simple  By  key¬ 
board.  plant  management  can  select  every 
parameter  that  affects  each  step  in  a  formula, 
such  as  reversing/non-reversmg.  airflow 
blower  speed,  incoming  temperature  stack 
temperature,  formula  time,  etc  Cooldown 
temperature,  which  can  also  be  selected, 
can  be  different  for  each  formula  if  desired 
(Cooldown  is  standard  on  all  models  ) 

Precise  temperature  is  necessary  when  drying 
delicate  fabrics  In  gas  and  steam  models,  fast¬ 
acting  probes  and  microprocessor  technol¬ 
ogy  allow  MILNOR  to  accurately  control  inlet 
and  outlet  temperatures  to  within  about  one 
percent!  (Compare  that  to  dryers  which  offer 
only  a  high  fire/low  fire  scheme  )  MILNOR's 
gas  valve  is  infinitely  adjustable,  controlled  by 
the  microprocessor  to  yield  the  exact  gas  flow 
rate  required  for  the  commanded  tempera¬ 
tures  -  regardless  of  the  condition  of  the 
goods.  Combustion  air  is  also  modulated  to 
maintain  the  proper  gas/air  mixture  for  effi¬ 
cient  combustion. 

The  microprocessor  also  optimizes  the  airflow, 
regardless  of  the  type  of  load  (to  maintain  free 
circulation  of  the  goods  for  fast,  efficient, 
uniform  drying) 

Once  programmed,  MILNOR's  microprocessor 
can  interface  with  press  and  batch  washer 
controls  to  form  a  completely  automated 
system. 

With  MILNOR  systems,  the  dryer  can  be  inter¬ 
faced  with  the  exclusive  MILTRAC/MILNET™ 
serial  control  system  This  system  minimizes 
installation  wiring  and  simplifies  trouble¬ 
shooting. 


SPECIFICATIONS 


Model  58040 

Model  58058 

1  Batch 

2  Batches 

Maximum  capacity  - 

110 

220 

lbs  (kg.)* 

(50) 

(100) 

Basket  diameter  - 

58 

58 

ins.  (mm.) 

(1473) 

(1473) 

Basket  deptf)  - 

40 

58 

ins  (mm.) 

(1016) 

(1473) 

Blower  motor 
size  -  HP 

7.5 

10 

Basket  motor 
size  -  HP 

2 

3 

Combustion  air 
motor  -  HP 

& 

h 

Approx  overall 

81 

81 

width  -  ins  (mm  ) 

(2057) 

(2057) 

Approx  overall 

78 

96 

depth  -  ins  (mm  ) 

(1981) 

(2438) 

Approx  overall 

129 

146 

height  -  ins  (mm  )*• 

(3277) 

(3708) 

Approx  net 

4225 

4987 

weight  ~  lbs  (kg  ) 

(1920) 

(2267) 

•Depending  on  density  of  goods 
•‘Does  not  include  pedestal  height 
Specifications  subject  to  change  without  notice 


These  dryers  are  highly  adaptable 


MILNOR  dryers  can  be  positioned  as  close  as 
one  foot  apart  They  can  be  arranged  in 
various  ways  with  MILNOR  conveyors  to 
help  fit  the  proper  system  to  your  laundry  s 
size  and  shape 

These  machines  can  be  added  to  existing 
installations,  too  They  are  sized  for  compati¬ 
bility  with  several  major  batch  washers  They 
can  also  be  used  to  modernize  the  drying 
section  of  plants  that  have  large  washer- 
extractors  or  conventional  washers 


Typical  MILNOR  engineering  adds 
up  to  dependability 

Dryers  manufactured  by  MILNOR  feature  the 
same  high  quality  design,  construction  and 
materials  found  in  other  MILNOR  laundry 
machinery  and  systems. 


Steel  parts  that  contact  the  wet  load  are  of 
course  stainless  The  basket  is  made  of  heav¬ 
ier  gauge  stainless  steel  than  is  customary 
with  many  competitive  machines  (and  this 
allows  more  open  area)  Steam  coils  are 
copper,  so  they  won't  rust.  The  timing  belt 
drive  doesn't  need  lubrication  as  competitive 
geared  motor  and  chain  drives  do.  and  the 
belt  doesn't  slip  as  V-belts  can  The  timing 
belt  drive  also  helps  insure  precise  basket 
rotation  speed  The  cylinder  runs  on  long- 
lasting,  quiet  rollers.  As  mentioned  earlier, 
a  special  basket  seal  design  prevents  the 
need  for  frequent  seal  replacement.  Easy 
access  is  provided  for  maintenance 


Ask  about  MILNOR's  other 
automated  laundry  machinery 


Please  contact  us  for  information  about  MIL¬ 
NOR  CBW  batch  washers,  extraction  presses 
conveyors,  and  washer-extractors  Our  Laun¬ 
dry  Engineering  Department  can  design  an 
integrated  laundry  system  that  will  give  you 
maximum  productivity  and  energy  efficiency 


Pellerin  Milnor  Corporation 
P.O.  Box  400 
Kenner,  Louisiana  70063 
USA  (suburban  New  Orleans) 

Printed  ip  USA 
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ECO  #  20B 


DESCRIPTION:  REPLACE  EXISTING  (400  LB)  GAS  DRYER. 

SAVINGS  POTENTIAL:  NEW  GAS  DRYER  (400LB  CAP)  USES  APPROXIMATELY  1800  BTU 

TO  REMOVE  1  POUND  OF  WATER.  EXISTING  DRYER  USES 
APPROXIMATELY  2695  BTU  TO  REMOVE  1  POUND  OF  WATER. 

A:  SAVINGS  BASED  ON  EXISTING  USE. 


AVERAGE  ANNUAL  PROD.  DRYER  #14  (LBS):  548000 
AVERAGE  ANNUAL  WATER  REMOVAL  #14  (LBS  OF  H20)  356200 
EXISTING  ENERGY  USE  (BTU  PER  LB  H20) :  2695 
EXISTING  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU) :  959.959 
(PLANT  EFFICIENCY  NOT  INCLUDED) 

NEW  ENERGY  USE  (BTU  PER  LB  H20) :  1800 
NEW  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU):  641.16 
SAVINGS  PER  DRYER  PER  YEAR  (MBTU)  318.799 
SAVINGS  AT  $  3.27  PER  MBTU  1042.47 


B.  NUMBER  OF  NEW  DRYERS  REQUIRED 


EXISTING  ANNUAL  PROD. OF  GAS  DRYER  (LBS)  548000 
NEW  PRODUCTION  RATE  PER  CYCLE  (LBS)  400 
CYCLE  TIME  15  MINUTES 

NEW  PRODUCTION  RATE  PER  HOUR  (LBS)  1600 
HOURS  REQUIRED  PER  YEAR  342.5 
(USE  ONE  SYSTEM) 


C.  ELECTRICITY  SAVINGS 

EXISTING  ELECT.  USE  (TAKEN  FROM  TABLE  II-5) 


DRYER  TYPE 


14 


NEW  ELECTRICITY  USE 

BLOWER  MTR  (KW) 
BASKET  MTR  (KW) 
BURNER  MTR  (KW) 


KWH  SAVINGS 
MBTU  SAVINGS 
$  SAVINGS  @  12.97 


#  ANNUAL  TOTAL 
KWH  KWH 

1  16531.7  16531.7 


16531.7 


HRS  KWH 

3.73  342.5  1277.525 

18.65  342.5  6387.625 

1.49  342.5  510.325 


8175.475 

8356.225 

28.51980 

369.90 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  REPLACE  400  LB  GAS  DRYER 


r  iwu  uv  -  - — -  -  -  — — 

^FISCAL  YEAR:  1989 

ECO  #,s 

20B 

^ANALYSIS  DATE: 

ECON  LIFE 

25 

1.  INVESTMENT 

A.  CONSTRUCTION  COST 

51425 

B.  SIOH 

2328 

C.  DESIGN  COST 

3086 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X 

.9 

51605 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 

0 

2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  *  SAVINGS 
$ /MBTU  MBTU/YR 


A. 

ELEC 

12.97 

28.5 

B. 

DIST 

4.34 

0 

C. 

RESD 

3.49 

0 

D. 

LPG 

3.27 

318.8 

E. 

WOOD 

2.00 

0 

F. 

TOTAL 

347.3 

NON  ENERGY  SAVINGS  or  ( COST ) , 


ANNUAL 

DISCOUNT 

DISCOUNTED 

SAVINGS 

FACTOR  * 

SAVINGS 

370 

11.16 

4125 

0 

17.19 

0 

0 

17.12 

0 

1042 

16.15 

16828 

0 

1412 

13.47 

0 

disc  =  7.00% 


A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


0 

11.65 

0 


NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

( COST ) 

OCCURANCE 

FACTOR 

SAVE (COST) 

a. 

0 

1.00 

1 

b. 

0 

1.00 

c. 

0 

1.00 

I 

d.  TOTAL 

0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  6914 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3 C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+( 3Bld/YEARS  LIFE)) 


* 


TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


51605 


20953 


0 


1412 

20953 

.41 
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CHALLENGE 


TM 


TUMBLER-DRYERS 


Just  a  sampling  of  PACESETTER  advantages... 


Wide,  Easy-Access 
Loading  Doors 

Pacesetter’s  large  loading  and  unload¬ 
ing  doors  simplify  handling  and  readily 
accommodate  sling,  conveyor  and  cake 
loading.  Special  wide  design  quickly  ac¬ 
cepts  the  largest  loads.  Two-hand  con¬ 
trols  assure  maximum  operator  safety, 
and  guide  rails  prevent  doors  from 
swinging  when  opening  or  closing. 


Efficient  Basket 
Design 

For  better  load  distribution  and  more 
heat  penetration  through  the  load, 
Pacesetter  baskets  are  shorter  in  rela¬ 
tionship  to  diameter  than  others.  With 
this  thoroughly  engineered  design, 
Challenge’s  exclusive  Axial  Air  Flow 
becomes  even  more  efficient.  This 
uniform  drying  speeds  handling  and 
means  more  loads  per  hour. 
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Straightforward 
Automatic  Controls 

Controls  are  positioned  for  easy  use  and 
can  be  set  for  manual,  or  optional  semi¬ 
automatic  or  automatic  discharge.  Door 
and  tilt  controls  are  available  either  front 
or  rear.  Warning  devices  and  safety  inter¬ 
locks  are  standard. 


Low  Maintenance  Throughout 

Pacesetter  is  designed  with  fast,  simple  maintenance 
in  mind.  All  components  are  easily  accessible  for 
inspection  and  servicing— nothing’s  hidden  under 
sheet  metal.  Single  frame  construction  leaves  the 
space  under  the  machine  open,  and  there  are  no 
obstructive  aprons.  The  side-mounted  burner  is  par¬ 
ticularly  easy  to  access. 


CHALLENGE  INDUSTRIES 

720  East  Perry  Street 
P.  O.  Box  547 
Bryan,  Ohio  43506 
Telephone  (419)  636-3111 
FAX  (419)  636-5948 
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ECO  #  21 


DESCRIPTION:  INSTALL  AIR  CURTAIN  AT  LOADING  DOCK  AREA. 

SAVINGS  POTENTIAL:  AN  AIR  CURTAIN  CONSISTING  OF  CLEAR  VINYL  STRIPS  WILL 

REDUCE  THE  AMOUNT  OF  OUTSIDE  AIR  INFILTRATING  INTO  THE 
BUILDING.  REDUCTION  OF  AIR  INFILTRATION  WILL  REDUCE 
THE  BUILDINGS  HEATING  LOAD. 


A:  ESTIMATED  SAVINGS 

THE  FOLLOWING  SPREAD  SHEETS  USE  THE  BIN  METHOD  TO  ESTIMATE  EXISTING 
AIR  INFILTRATION  AND  HEAT  LOAD  DUE  TO  INFILTRATION  AS  WELL  AS 
INFILTRATION  AND  HEAT  LOAD  WITH  AN  AIR  CURTAINS  INSTALLED. 


EXISTING  HEAT  LOAD  DUE  TO  INFILTRATION  = 
HEAT  LOAD  WITH  AIR  CURTAIN  = 

SAVINGS  MBTU  = 

$  SAVINGS  AT  3.27  PER  MBTU 


416  MBTU 
23  MBTU 
393  MBTU 
1286.01 
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INFILTRATION  LOSSES  THRU  OVERHEAD  DOOR 
(WITH  AIR  CURTAIN  INSTALLED) 


•A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

102 

44 

.005 

.22 

120 

50 

500 

97 

44 

.005 

.22 

120 

50 

500 

92 

44 

.005 

.22 

120 

50 

500 

87 

44 

.005 

.22 

120 

50 

500 

82 

44 

.005 

.22 

120 

50 

500 

77 

44 

.005 

.22 

120 

50 

500 

72 

44 

.005 

.22 

120 

50 

500 

67 

44 

.005 

.22 

120 

50 

500 

62 

44 

.005 

.22 

120 

50 

500 

57 

44 

.005 

.22 

120 

50 

500 

52 

44 

.005 

.22 

120 

50 

500 

47 

44 

.005 

.22 

120 

50 

500 

42 

44 

.005 

.22 

120 

50 

500 

37 

44 

.005 

.22 

120 

50 

500 

32 

44 

.005 

.22 

120 

50 

500 

27 

44 

.005 

.22 

120 

50 

500 

22 

44 

.005 

.22 

120 

50 

500 

17 

44 

.005 

.22 

120 

50 

500 

12 

44 

.005 

.22 

120 

50 

500 

7 

44 

.005 

.22 

120 

50 

500 

2 

44 

.005 

.22 

120 

50 

500 

-3 

44 

.005 

.22 

120 

50 

500 

-8 

44 

.005 

.22 

120 

50 

500 

-H- 


-I- 

-J- 

-K- 

-L- 

0 

0 

0 

2 

2 

0 

0 

0 

22 

18 

0 

0 

0 

94 

75 

0 

0 

0 

262 

197 

0 

0 

0 

474 

306 

0 

0 

0 

676 

307 

0 

0 

0 

902 

280 

5 

1.188 

2700 

900 

247 

10 

2.376 

5400 

794 

212 

15 

3.564 

8100 

706 

195 

20 

4.752 

10800 

642 

186 

25 

5.94 

13500 

557 

165 

30 

7.128 

16200 

593 

172 

35 

8.316 

18900 

565 

156 

40 

9.504 

21600 

583 

161 

45 

10.692 

24300 

396 

105 

50 

11.88 

27000 

286 

72 

55 

13.068 

29700 

156 

33 

60 

14.256 

32400 

78 

16 

65 

15.444 

35100 

40 

7 

70 

16.632 

37800 

18 

3 

75 

17.82 

40500 

7 

1 

80 

19.008 

43200 

2 

0 

-H- 

-N- 

-0- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1069.2 

666900 

667969.2 

1886.544 

1144800 

1146686.544 

2516.184 

1579500 

1582016.184 

3050.784 

2008800 

2011850.784 

3308.58 

2227500 

2230808.58 

4226.904 

2786400 

2790626.904 

4698.54 

.2948400 

2953098.54 

5540.832 

3477600 

3483140.832 

4234.032 

2551500 

2555734.032 

3397.68 

1944000 

1947397.68 

2038.608 

980100 

982138.608 

1111.968 

518400 

519511.968 

617.76 

245700 

246317.76 

299.376 

113400 

113699.376 

124.74 

40500 

40624.74 

38.016 

0 

38.016 

38159.748 

23233500  23271659.75 

ENERGY  USE  (HBTU)  =  23.27165975 


-A-  OUTSIDE  TEMP 
-B-  CRACK  LENGTH  (FT) 

-C-  INFILTRATION  PER  FT  OF  CRACK  (CFH) 

-D-  TOTAL  INFILTRATION  THRU  CRACK 
-E-  DOOR  AREA  (SF) 

-F-  VELOCTIY  THRU  OPEN  DOOR  (FPH) 

-G-  INFILTRATION  THRU  OPEN  DOOR  (CFH)  BASED  ON  OPEN  5  HIN/HR 
-H-  TEMPERATURE  DIFFERENCE  BETWEEN  OUTSIDE  S  INSIDE 
-I-  HEAT  LOSS  THRU  CRACK  INFILTRATION  (BTUH) 

-J-  HEAT  LOSS  THRU  OPEN  DOOR  (BTUH) 

-K-  HOURS  AT  OUTSIDE  TEHP.  -A-  FOR  LOSSES  THRU  CRACK 
-^^OURS  AT  OUTSIDE  TEHP.  -A-  FOR  LOSSES  THRU  OPEN  DOOR 
■^PoTAL  HEAT  LOSS  THRU  CRACK  (BTU) 

-N-  TOTAL  HEAT  LOSS  THRU  OPEN  DOOR  (BTU) 

-0-  TOTAL  HEAT  LOSS  THRU  OPEN  DOOR  &  CRACK  (BTU) 


IV  -  61A 


INFILTRATION  LOSSES  THRU  OVERHEAD  DOOR 


•A- 

-B- 

-C- 

-D- 

-E- 

-F- 

-G- 

102 

44 

.02 

.88 

120 

895 

8950 

97 

44 

.02 

.88 

120 

895 

8950 

92 

44 

.02 

.88 

120 

895 

8950 

87 

44 

.02 

.88 

120 

895 

8950 

82 

44 

.02 

.88 

120 

895 

8950 

77 

44 

.02 

.88 

120 

895 

8950 

72 

44 

.02 

.88 

120 

895 

8950 

67 

44 

.02 

.88 

120 

895 

8950 

62 

44 

.02 

.88 

120 

895 

8950 

57 

44 

.02 

.88 

120 

895 

8950 

52 

44 

.02 

.88 

120 

895 

8950 

47 

44 

.02 

.88 

120 

895 

8950 

42 

44 

.02 

.88 

120 

895 

8950 

37 

44 

.02 

.88 

120 

895 

8950 

32 

44 

.02 

.88 

120 

895 

8950 

27 

44 

.02 

.88 

120 

895 

8950 

22 

44 

.02 

.88 

120 

895 

8950 

17 

44 

.02 

.88 

120 

895 

8950 

12 

44 

.02 

.88 

120 

895 

8950 

7 

44 

.02 

.88 

120 

895 

8950 

2 

44 

.02 

.88 

120 

895 

8950 

-3 

44 

.02 

.88 

120 

895 

8950 

-8 

44 

.02 

.88 

120 

895 

8950 

-H- 


-I- 

-J- 

-K- 

-L- 

-H- 

-N- 

-0- 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

22 

18 

0 

0 

0 

0 

0 

0 

94 

75 

0 

0 

0 

0 

0 

0 

262 

197 

0 

0 

0 

0 

0 

0 

474 

306 

0 

0 

0 

0 

0 

0 

676 

307 

0 

0 

0 

0 

0 

0 

902 

280 

0 

0 

0 

5 

4.752 

48330 

900 

247 

4276.8 

11937510 

11941786.8 

10 

9.504 

96660 

794 

212 

7546.176 

20491920  20499466.18 

15 

14.256 

144990 

706 

195 

10064.736 

28273050  28283114.74 

20 

19.008 

193320 

642 

186 

12203.136 

35957520  35969723.14 

25 

23.76 

241650 

557 

165 

13234.32 

39872250  39885484.32 

30 

28.512 

289980 

593 

172 

16907.616 

49876560  49893467.62 

35 

33.264 

338310 

565 

156 

18794.16 

52776360  52795154.16 

40 

38.016 

386640 

583 

161 

22163.328 

62249040  62271203.33 

45 

42.768 

434970 

396 

105 

16936.128 

45671850  45688786.13 

50 

47.52 

483300 

286 

72 

13590.72 

34797600  34811190.72 

55 

52.272 

531630 

156 

33 

8154.432 

17543790  17551944.43 

60 

57.024 

579960 

78 

16 

4447.872 

9279360  9283807.872 

65 

61.776 

628290 

40 

7 

2471.04 

4398030 

4400501.04 

70 

66.528 

676620 

18 

3 

1197.504 

2029860  2031057.504 

75 

71.28 

724950 

7 

1 

498.96 

724950 

725448.96 

80 

76.032 

773280 

2 

0 

152.064 

0 

152.064 

152638.992 

415879650  416032289.0 

ENERGY  USE  (HBTU)  =  416.0322890 


-A-  OUTSIDE  TEHP 
-B-  CRACK  LENGTH  (FT) 

-C-  INFILTRATION  PER  FT  OF  CRACK  (CFH) 

-D-  TOTAL  INFILTRATION  THRU  CRACK 
-E-  DOOR  AREA  (SF) 

-F-  VELOCITY  THRU  OPEN  DOOR  (FPH) 

-G-  INFILTRATION  THRU  OPEN  DOOR  (CFH)  BASED  ON  OPEN  5  HIN/HR 
-H-  TEMPERATURE  DIFFERENCE  BETWEEN  OUTSIDE  £  INSIDE 
-I-  HEAT  LOSS  THRU  CRACK  INFILTRATION  (BTUH) 

-J-  HEAT  LOSS  THRU  OPEN  DOOR  (BTUH) 

-K-  HOURS  AT  OUTSIDE  TEHP.  -A-  FOR  LOSSES  THRU  CRACK 
-L-  HOURS  AT  OUTSIDE  TEHP.  -A-  FOR  LOSSES  THRU  OPEN  DOOR 
-^KoTAL  HEAT  LOSS  THRU  CRACK  (BTU) 

-WoTAL  HEAT  LOSS  THRU  OPEN  DOOR  (BTU) 

-0-  TOTAL  HEAT  LOSS  THRU  OPEN  DOOR  &  CRACK  (BTU) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  PVC  CLOSURE  STRIPS 


ISCAL  YEAR:  1989 

ANALYSIS  DATE: 


ECO  #,s 
ECON  LIFE 


21 

8 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


795 

40 

48 

794 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 
$ /MBTU 


SAVINGS 

MBTU/YR 


ANNUAL  DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *  SAVINGS 


0 

0 

0 

8674 

0 


A. 

ELEC 

12.97 

0 

0 

5.74 

B. 

DIST 

4.34 

0 

0 

7.18 

C. 

RESD 

3.49 

0 

0 

6.79 

D. 

LPG 

3.27 

393 

1285 

6.75 

E. 

WOOD 

2.00 

0 

0 

6.41 

F. 

TOTAL 

393 

1285 

NON 

ENERGY 

SAVINGS  or 

(COST) , 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 

(COST) 


(2) 

YEAR  OF 
OCCURANCE 


0 

0 

0 

0 


(3) 

DISCOUNT 

FACTOR 

1.00 

1.00 

1.00 


0 

5.97 

0 

(4) 

DISCOUNTED 
SAVE ( COST ) 

0 

0 

0 

0 


2863 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


794 


8674 


0 


1285 

8674 

10.92 


IV  -  62 


IV 


63 


DA  FORM  5418  R.  Apr  85 


ECO  #  23 


DESCRIPTION:  RECYCLE  RINSE  WATER 


SAVINGS  POTENTIAL: 


WATER  DISCHARGED  AFTER  A  RINSE  CYCLE  CAN  BE  RE-USED  IN 
A  FOLLOWING  WASH  CYCLE.  RE-USE  OF  RINSE  WATER  REDUCES 
THE  HOT  WATER  HEATING  LOAD  AND  OVERALL  WATER 
CONSUMPTION. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

AVERAGE  TEMP.  OF  DISCHARGE  RINSE  WATER  =  145  DEG  F 

AVERAGE  TEMPERATURE  OF  SUPPLY  HOT  WATER  =  160  DEG  F 

AVERAGE  TEMPERATURE  OF  SUPPLY  COLD  WATER  =  60  DEG  F 

RINSE  WATER  AS  %  OF  TOTAL  WATER  USE  =  .4  40% 

ENERGY  SAVINGS  THRU  RINSE  WATER  RECYCLE 


MBTU 


GAL  OF  RINSE  WATER  X  8.33  X  DELTA  T 


1,000,000 


GALLONS  HOT  WATER  =  6565600  *  .4  =  2626240 

DELTA  T  =  85 


MBTU 
MBTU 
$  SAVINGS 


1859.509  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 
2479.346  USING  75%  PLANT  EFF. 

8112.03 


IV  -  64 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA4 1-89-D-0007  RECYCLE  RINSE  WATER 
ISCAL  YEAR:  1989  ECO  #,s  23 

Analysis  date:  econ  life  25 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


32590 

1792 

1955 

32704 

0 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 
$/MBTU 


SAVINGS 

MBTU/YR 


ANNUAL 

SAVINGS 


DISCOUNT 
FACTOR  * 


DISCOUNTED 

SAVINGS 


A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

2479 

8106 

16 . 15 

130917 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

2479 

8106 

NON 

ENERGY 

SAVINGS  or 

(COST),  disc 

=  7.00% 

A. 

ANNUAL 

RECURRING 

-500 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

* 

11.65 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A 

.  X  3A1 ) 

-5825 

B.  NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


(4) 

DISCOUNTED 
SAVE (COST) 


0 

0 

0 

0 


43203 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


32704 


130917 


-5825 


7606 
125092 
3 .82 
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DATE  PREPARED  1 
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TOTAL  THIS  SHEET 
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DA  FORM  5418  R,  Apr  85 


RECYCLE  RINSE  WATER 


IV  -  66A 


Water  Pump 


ECO  #  24 


DESCRIPTION:  INSTALL  EXHAUST  HEAT  RECOVERY  UNITS  ON  100  LB  DRYERS. 

SAVINGS  POTENTIAL:  EXHAUST  ON  100  LB  DRYERS  LEAVES  THE  EQUIPMENT  AT 

150  DEGREES  FAHRENHEIT.  THE  DRYER  EXHAUST  IS  DRAWN 
THROUGH  LINT  FILTERS  BY  CENTRAL  FANS.  WHEN  EXHAUST  AIR 
IS  REJECTED  TO  THE  OUTSIDE  IT  IS  APPROXIMATELY  120 
DEGREES  FAHRENHEIT.  TOTAL  AMOUNT  OF  EXHAUST  AIR  IS 
72,000  CFM.  ENERGY  CAN  BE  RECOVERED  FROM  THE  DRYER 
EXHAUST  TO  PREHEAT  MAKE-UP  AIR. 

A:  ESTIMATED  SAVINGS 

THE  FOLLOWING  SPREAD  SHEET  USES  THE  BIN  METHOD  &  PRODUCT  LITERATURE 
TO  ESTIMATE  SAVINGS  FROM  AIR  TO  AIR  HEAT  EXCHANGERS. 


TOTAL  ANNUAL  ENERGY  SAVINGS  (NOT  ACCOUNTING  FOR  PLANT  EFF)  =  5757.96 
TOTAL  ANNUAL  ENERGY  SAVINGS  WITH  75%  PLANT  EFFICIENCY  =  7677.28 
$  SAVINGS  AT  $  3.27  PER  MBTU  =  $  25,105 
ELECTRICITY  COSTS 

ADDITIONAL  FANS  WILL  BE  REQUIRED  TO  FORCE  MAKE-UP  AIR  INTO  BUILDING. 
APROXIMATELY  THE  SAME  AMOUNT  OF  ENERGY  WILL  BE  REQUIRED  TO  MAKE-UP 
AIR  AS  IS  NOW  USED  FOR  EXHAUSTING  AIR  AT  THE  LINT  TRAP. 

ADDITIONAL  ELECTRICAL  USE  =  22380  KWH  X  2 

=  44760  KWH 

ADDITIONAL  ENERGY  USE  (MBTU)  =  152.7659 

ADDITIONAL  $  COST  AT  12.97  /MBTU  =  1984.41 


IV  -  67 


HEATING 

EXHAUST  HEAT  RECOVERY 
100  LB  DRYERS 


EXHAUST  INTAKE 
ACFH  ACFH 


72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 


72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 

72000 


T1  T3 


102  120 
97  120 

92  120 

87  120 

82  120 
77  120 

72  120 

67  120 

62  120 
57  120 

52  120 

47  120 

42  120 

37  120 

32  120 

27  120 

22  120 
17  120 

12  120 


120 

120 

120 


T4 

CF1 

CF2 

K 

EXHAUST 

SCFH 

INTAKE 

SCFH 

T3-T1 

107.53 

.89831 

.94 

1.0498 

64678 

67900 

18 

104.06 

.89831 

.95 

1.0592 

64678 

68510 

23 

100.60 

.89831 

.96 

1.0688 

64678 

69130 

28 

97.13 

.89831 

.97 

1.0786 

64678 

69762 

33 

93.67 

.89831 

.98 

1.0886 

64678 

70406 

38 

90.20 

.89831 

.99 

1.0987 

64678 

71061 

43 

86.74 

.89831 

1.00 

1.1090 

64678 

71729 

48 

83.27 

.89831 

1.01 

1.1195 

64678 

72410 

53 

79.81 

.89831 

1.02 

1.1303 

64678 

73103 

58 

76.34 

.89831 

1.03 

1.1412 

64678 

73810 

63 

72.88 

.89831 

1.04 

1.1523 

64678 

74531 

68 

69.41 

.89831 

1.05 

1.1637 

64678 

75266 

73 

65.95 

.89831 

1.06 

1.1753 

64678 

76016 

78 

62.48 

.89831 

1.07 

1.1871 

64678 

76781 

83 

59.02 

.89831 

1.08 

1.1992 

64678 

77561 

88 

55.55 

.89831 

1.09 

1.2115 

64678 

78357 

93 

52.09 

.89831 

1.10 

1.2241 

64678 

79170 

98 

48.62 

.89831 

1.11 

1.2369 

64678 

80000 

103 

45.16 

.89831 

1.12 

1.25 

64678 

80847 

108 

41.69 

.89831 

1.13 

1.2634 

64678 

81713 

113 

38.23 

.89831 

1.15 

1.2771 

64678 

82597 

118 

34.76 

.89831 

1.1& 

1.2910 

64678 

83501 

123 

T3-T4 


12.47 

15.94 

19.40 

22.87 

26.33 

29.80 

33.26 

36.73 

40.19 

43.66 

47.12 

50.59 

54.05 

57.52 

60.98 

64.45 

67.91 

71.38 

74.84 

78.31 

81.77 

85.24 


BTUH  /  HBTU 

SAVED  HRS  SAVED 


871057  1 

1113445  12 

1355133  51 

1597520  135 
1839209  210 
2081597  211 
2323286  192 
2565673  169 
2807362  145 
3049749  134 
3291438  128 
3533825  113 
3775514  118 
4017901  107 
4259590  110 
4501977  72 

4743666 
4986053 
5227742 
5470129 
5711818 
5954205 


49 

23 

11 

5 

2 

1 


SAVINGS  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY  = 


0.87 

13.36 

69.11 

215.67 
386.23 
439.22 
446.07 
433.60 
407.07 

408.67 
421.30 
399.32 

445.51 
429.92 
468.55 
324.14 
232.44 

114.68 

57.51 
27.35 
11.42 

5.95 

5757.96 


EXHAUST  ACFM  =  ACTUAL  AMOUNT  OF  AIR  BEING  EXHAUSTED 

INTAKE  SCFM  =  ACTUAL  AMOUNT  OF  MAKE-UP  REQUIRED 

EXHAUST  SCFM  =  CORRECTED  AMOUNT  OF  EXHAUST  AIR  =  EXHAUST  ACFM  *  CF1 

INTAKE  SCFM  =  CORRECTED  AMOUNT  OF  INTAKE  AIR  =  INTAKE  ACFM  *  CF2 

#  HRS  =  TOTAL  OPERATING  HOURS  AT  GIVEN  OUTSIDE  TEMPERATURE  T1 

BTUH  SAVED  PER  DRYER  =  (1.08) (SCFM  EXHAUST) (T3-T4) 

MBTU  SAVED  PER  DRYER  =  (BTUH  SAVED  PER  DRYER) (#HRS  OPERATION)/l ,000,000 
OUTDOOR  AIR  (MAKEUP  AIR)  TEMPERATURE  ENTERING  HEAT  RECOVER  UNIT 
MAKEUP  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
EXHAUST  AIR  TEMPERATURE  ENTERING  HEAT  RECOVERY  UNIT 
EXHAUST  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
T4  EQUALS  T3  ( EFFICIENCY) ( ECF) (T3-T1 ) 

EFFICIENCY  =  70%;  ECF  =  0.99 
FLOW  RATIO  =  (SCFM  INTAKE/SCFM  EXHAUST) 

CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  EXHAUST  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  no'  +  460'} 

(  T3  +  460') 

CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  INTAKE  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  ll£  ±  *60') 

(  T1  +  460') 


T1 

T2 

T3 

T4 


K  = 
CF1  = 


CF2= 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  EXHAUST  HR  100LB  DRYERS 
FISCAL  YEAR:  1989  ECO  #,s  24 

ANALYSIS  DATE:  ECON  LIFE  25 


1.  INVESTMENT 


A.  CONSTRUCTION  COST  377800 

B.  SIOH  20779 

C.  DESIGN  COST  22668 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9  379122 

E.  SALVAGE  VALUE  0 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  *  SAVINGS 
$ /MBTU  MBTU/YR 


A. 

ELEC 

12.97 

-153 

B. 

DIST 

4.34 

0 

C. 

RESD 

3.49 

0 

D. 

LPG 

3.27 

7677 

E. 

F. 

WOOD 

TOTAL 

2.00 

0 

7524 

ANNUAL 

DISCOUNT 

DISCOUNTED 

SAVINGS 

FACTOR  * 

SAVINGS 

-1984 

11.16 

-22146 

0 

17.19 

0 

0 

17.12 

0 

25104 

16.15 

405430 

0 

13.47 

0 

23120 

3.  NON  ENERGY  SAVINGS  or  (COST),  disc  =  7.00% 


A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


-500 

11.65 

-5825 


NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

( COST ) 

OCCURANCE 

FACTOR 

SAVE ( COST ) 

a. 

0 

1.00 

1 

b. 

0 

1.00 

i 

c. 

0 

1.00 

1 

d.  TOTAL 

0 

1 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  126484 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A=( BLD/YEARS  LIFE)) 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATION  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


379122 


383284 


-5825 


22620 

377459 

1.00 


IV  -  68 


IV 


69 


DA  FORM  5418  R,  Apr  85 


DUCT  SERIES 


75 


FROM  DLI: 


UNIQUE  MODULAR 


Now,  to  complement  our  basic 
Z-Duct  Series  74  (1 ,000  CFM), 
we’ve  developed  a  new  addition  to 
the  line.  Z-Duct  Series  75  modules 
of  4,000,  6,000,  8,000,  and  10,000 
CFM  designed  specifically  for  large 
installations.  By  combining  modules 
in  various  arrangements,  flow  rates 
up  to  100,000  CFM  can  be  easily 
assembled,  installation  and 
duct  work  are  simplified. 

Z-Duct  Series  75  is  designed 
to  function  economically  in  almost 
any  situation  where  fresh  air  is 
being  drawn  into  a  building  or 
industrial  process  to  replace  spent, 
stale  or  contaminated  air  of  a 
different  temperature.  It  transfers 
the  thermal  energy  from  the 
exhaust  air  stream  to  the  in-take 
^  stream,  greatly  reducing  the 
^nount  of  fuel,  as  well  as  the 
equipment  capacity  required  to 
condition  the  fresh  air.  (The  same 
reductions  apply  to  summer  air 
conditioning  as  to  winter  heating.) 

Complete  Separation 
Between  Air  Streams 

Z-Duct  is  a  unique  and  simple 
counterflow  heat  exchanger.  It 
consists  of  a  single  folded  energy 
transfer  surface,  fitted  within  a 
duct  in  such  a  way  as  to  divide  it 
into  two  separate  yet  intermeshed 
passages.  Opposing  air  streams 
are  brought  into  close  proximity, 
while  cross-contamination  is 
virtually  prevented. 


Economical.  Efficient 

Z-Duct  is  a  compact,  lightweight 
energy  exchanger  with  no  moving 
parts.  The  only  exchanger  with  gas 
temperature  applications  up  to 
1200°F.  The  only  one  that  provides 
_high  recovery  efficiency  over  any 
Age  of  temperature  with  low 
-•rating  costs  and  minimum 
maintenance.  Higher  transfer 
efficiencies  are  attained  because 
no  intermediate  thermal  transfer 


fluids  are  required  as  in  heat  pipes 
and  run  around  systems. 

Easy  to  Clean 

Removable  panels  are  readily 
accessible  for  convenient  visual 
inspection  and  cleaning  of  exhaust 
chambers  and  exhaust  side  heat 
transfer  surfaces  after  installation. 
The  only  energy  recovery  device 
incorporating  this  important 
feature. 

No  Humidity  Problems 

Condensation  removal  is  provided 
for  by  a  built-in  drip  pan  and  drain. 
Condensation  from  gases  having 
high  humidity  improves  Z-Duct 
performance  and  helps  keep 
surfaces  clean.  Optional 
equipment  is  available  for  use  where 


freezing  temperatures  might  be  a 
problem. 

Special  Considerations 

Proper  precautions  must  be  taken 
with  the  exterior  inlet  and  exhaust  to 
assure  that  no  contaminated  air  will 
return  to  the  building  or  process 
through  the  inlet  air  duct. 

For  high  temperature  and 
special  environments,  consult  DLI 
for  the  appropriate  materials  and 
special  design  features  that  will 
assure  the  long  life  and  efficiency  of 
the  system. 

STANDARD  Z-DUCT  SPECIFICATIONS 
Z-Duct  Series  75  modules  are 
designed  for  4,000,  6,000,  8,000, 
and  1 0,000  CFM  with  0.93-inch 
W.C.  pressure  drop. 


FLOW  SCHEMATIC 


HEAT  TRANSFER 
ELEMENT 


NOTE 
FACTORY  CAN 
REVERSE  BAFFiE 
plate  for 
optional  flow 
PATTERN 


'ACCESS  PANELS 


U  S  ano  Foreign  Patents 
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Basic  Equations 

1.  scfmex  = 

acfmex  ( 

2.  SCFMiN  = 

ACFM1N  ( 

3.  Flow  Ratio  =  K  =  SCFM|N/SCFMEX 

4.  T*  =  T3  -  (Efficiency)(ECF)(T3  -  Ti) 

5.  Ti  =  Ti  +  (Efficiency)(ECF)(1/K)(Ti  -  TO 

6.  Energy  recovered  from  the  exhaust  air  when  con¬ 
densing  is  not  taking  place  is: 

Q  =  (1.08)(SCFMex)(Tj  -  TO  =  BTU/hr 

NOTE:  Moisture  in  exhaust  air  yields  higher  value  of  Q.  Ta  andT?. 
assuming  other  conditions  remain  constant  and  the  above  equa¬ 
tion  is  no  longer  valid  Consult  manufacturer  if  condensing  ap¬ 
pears  to  be  an  important  factor  in  your  equation  selection 


Selection  Procedure 

A.  Using  equations  1  and  2,  determine  the  values  of 
SCFM. 

B.  Using  equation  3,  determine  the  flow  ratio,  K. 

RefertoFigurel.set  pressure  drop  of  side  (intakeor 
exhaust)  having  highest  SCFM  at  desired  value  (use 
1.0-inch  pressure  drop  when  sizing  packaged  units) 
estimate  the  average  air  temperature  within  the 
Z-Duct,  and  determine  the  value  of  SCFM/(rated 
CFM  of  Z-Duct).  Size  the  unit: 

Rated  CFM  of  Z-Duct  =  (SCFMJ/R 


D.  Select  the  standard  Z-Duct  product  or  multiples 
thereof  that  has  a  CFM  rating  nearest  to  the  calcu¬ 
lated  value.  Selecting  a  unit  having  a  lower  rating  re¬ 
sults  in  a  higher  pressure  drop,  slightly  lower  effic¬ 
iency,  and  lower  initial  cost. 

E.  Determine  the  value  of  SCFMEX/(rated  CFM  of  Z- 
Duct)  and  value  of  K.  Enter  Figure  2  and  determine 
efficiency.  Look  up  ECF  in  Table  1. 

F.  With  efficiency  known,  use  equation  4  and  5  to  de¬ 
termine  T<  and  Ti. 

G. Use  equation  6  and  calculate  the  energy  recovered. 


NOTE:  For  more  accurate 
calculations  see  Bulletin  78-8-1. 

DU  WARRANTY 

DesChamps  Laboratories  equip¬ 
ment  is  guaranteed  from  defects  in 
material  and  workmanship  for  one 
year  from  date  of  shipment. 

DU  will  repair  or  replace,  at  no 
charge,  f.o.b.  our  plant,  defective 
materials  returned  freight  prepaid  to 
the  DLI  factory  within  the 
guaranteed  period.  Any  unauthor¬ 
ized  repairs  or  replacement  made  to 
DLI  equipment  will  void  this 
guarantee. 


DESCHAMPS  LABORATORIES  INCORPORATED 

P.O.  Box  348,  East  Hanover,  N.J.  07936*  (201)884-1460  Telex:  64-2030 

Z-DUCT  is  a  trademark  of  DesChamps  Laboratories  Inc  .  Printed  in  U  S  A 
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ECO  #  24A 


DESCRIPTION:  INSTALL  EXHAUST  HEAT  RECOVERY  UNITS  ON  400  LB  DRYERS. 

SAVINGS  POTENTIAL:  EXHAUST  ON  400  LB  DRYERS  LEAVES  THE  EQUIPMENT  AT 

150  DEGREES  FAHRENHEIT.  THE  DRYER  EXHAUST  IS  DRAWN 
ACROSS  LINT  FILTERS  BY  CENTRAL  FANS.  WHEN  EXHAUST  AIR 
IS  REJECTED  TO  THE  OUTSIDE  IT  REMAINS  AT  150 
DEGREES  FAHRENHEIT.  TOTAL  AMOUNT  OF  EXHAUST  AIR  IS 
8,000  CFM  PER  DRYER.  ENERGY  CAN  BE  RECOVERED  FROM  THE 
EXHAUST  TO  PREHEAT  MAKE-UP  AIR. THIS  AFFECTS  DRYERS 
NUMBERS  14,  39  AND  40. 


A:  ESTIMATED  SAVINGS 

THE  FOLLOWING  SPREAD  SHEET  USES  THE  BIN  METHOD  &  PRODUCT  LITERATURE 
TO  ESTIMATE  SAVINGS  FROM  AIR  TO  AIR  HEAT  EXCHANGERS. 


ANNUAL  ENERGY  SAVINGS  FOR  DRYER  14  =  387  MBTU 
ANNUAL  ENERGY  SAVINGS  FOR  DRYER  39  =  285  MBTU 
ANNUAL  ENERGY  SAVINGS  FOR  DRYER  40  =  285  MBTU 
TOTAL  ANNUAL  ENERGY  SAVINGS  FOR  400LB  DRYERS  =  957  MBTU 
TOTAL  ANNUAL  $  SAVINGS  AT  $3.27  PER  MBTU  =  $3129.00 


ELECTRICITY  COSTS 

HEAT  RECOVERY  UNITS  FOR  400  LB  DRYERS  DO  NOT  REQUIRE  ADDITIONAL  FANS. 
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HEATING 

EXHAUST  HEAT  RECOVERY 
400  LB  GAS  DRYERS  (NO.  39  S  NO.  40) 


EXHAUST  INTAKE  T1  T3  T4 

CF1  CF2 

K 

ACFH  ACFH 

8000 

8000 

102 

150 

116.74 

.89831 

.94 

1.0498 

8000 

8000 

97 

150 

113.27 

.89831 

.95 

1.0592 

8000 

8000 

92 

150 

109.81 

.89831 

.96 

1.0688 

8000 

8000 

87 

150 

106.34 

.89831 

.97 

1.0786 

8000 

8000 

82 

150 

102.88 

.89831 

.98 

1.0886 

8000 

8000 

77 

150 

99.41 

.89831 

.99 

1.0987 

8000 

8000 

72 

150 

95.95 

.89831 

1.00 

1.1090 

8000 

'  8000 

67 

150 

92.48 

.89831 

1.01 

1.1195 

8000 

8000 

62 

150 

89.02 

.89831 

1.02 

1.1303 

8000 

8000 

57 

150 

85.55 

.89831 

1.03 

1.1412 

8000 

8000 

52 

150 

82.09 

.89831 

1.04 

1.1523 

8000 

8000 

47 

150 

78.62 

.89831 

1.05 

1.1637 

8000 

8000 

42 

150 

75.16 

.89831 

1.06 

1.1753 

8000 

8000 

37 

150 

71.69 

.89831 

1.07 

1.1871 

8000 

8000 

32 

150 

68.23 

.89831 

1.08 

1.1992 

8000 

8000 

27 

150 

64.76 

.89831 

1.09 

1.2115 

8000 

8000 

22 

150 

61.30 

.89831 

1.10 

1.2241 

8000 

8000 

17 

150 

57.83 

.89831 

1.11 

1.2369 

8000 

8000 

12 

150 

54.37 

.89831 

1.12 

1.25 

8000 

8000 

7 

150 

50.90 

.89831 

1.13 

1.2634 

8000 

8000 

2 

150 

47.44 

.89831 

1.15 

1.2771 

8000 

8000 

-3 

150 

43.97 

.89831 

1.16 

1.2910 

SAVINGS  PER  DRYER 


iXHAUST 

INTAKE 

T3-T1 

T3-T4 

BTUH 

/ 

HBTU 

SCFH 

SCFM 

SAVED/ 

HES 

SAVED/ 

DEYEE 

DEYEE 

7186 

7544 

48 

33.26 

258127 

0 

.00 

7186 

7612 

53 

36.73 

285057 

4 

1.14 

7186 

7681 

58 

40.19 

311910 

15 

4.68 

7186 

7751 

63 

43.66 

338840 

40 

13.55 

7186 

7823 

68 

47.12 

365693 

62 

22.67 

7186 

7896 

73 

50.59 

392623 

62 

24.34 

7186 

7970 

78 

54.05 

419476 

57 

23.91 

7186 

8046 

83 

57.52 

446406 

50 

22.32 

7186 

8123 

88 

60.98 

473258 

43 

20.35 

7186 

8201 

93 

64.45 

500189 

39 

19.51 

7186 

8281 

98 

67.91 

527041 

38 

20.03 

7186 

8363 

103 

71.38 

553972 

33 

18.28 

7186 

8446 

108 

74.84 

580824 

35 

20.33 

7186 

8531 

113 

78.31 

607755 

32 

19.45 

7186 

8618 

118 

81.77 

634607 

33 

20.94 

7186 

8706 

123 

85.24 

661537 

21 

13.89 

7186 

8797 

128 

88.70 

688390 

15 

10.33 

7186 

8889 

133 

92.17 

715320 

7 

5.01 

7186 

8983 

138 

95.63 

742173 

3 

2.23 

7186 

9079 

143 

99.10 

769103 

1 

.77 

7186 

9177 

148 

102.56 

795956 

1 

.80 

7186 

9278 

153 

106.03 

822886 

0 

.00 

NOT  ACCOUNTING  FOE  PLANT  EFFICIENCY  = 

284.53 

EXHAUST  ACFM  =  ACTUAL  AMOUNT  OF  AIR  BEING  EXHAUSTED 

INTAKE  SCFM  =  ACTUAL  AMOUNT  OF  MAKE-UP  REQUIRED 

EXHAUST  SCFM  =  CORRECTED  AMOUNT  OF  EXHAUST  AIR  =  EXHAUST  ACFM  *  CF1 

INTAKE  SCFM  =  CORRECTED  AMOUNT  OF  INTAKE  AIR  =  INTAKE  ACFM  *  CF2 

#  HRS  =  TOTAL  OPERATING  HOURS  AT  GIVEN  OUTSIDE  TEMPERATURE  T1 

BTUH  SAVED  PER  DRYER  =  (1.08)(SCFM  EXHAUST) (T3-T4) 

MBTU  SAVED  PER  DRYER  =  (BTUH  SAVED  PER  DRYER) (#HRS  OPERATION)/l ,000,000 
T1  =  OUTDOOR  AIR  (MAKEUP  AIR)  TEMPERATURE  ENTERING  HEAT  RECOVER  UNIT 
T2  =  MAKEUP  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
T3  =  EXHAUST  AIR  TEMPERATURE  ENTERING  HEAT  RECOVERY  UNIT 
T4  =  EXHAUST  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
T4  EQUALS  T3  ( EFFI C I ENCY ) ( ECF ) ( T3 -T1 ) 

EFFICIENCY  =  70%;  ECF  =  0.99 
K  =  FLOW  RATIO  =  (SCFM  INTAKE/SCFM  EXHAUST) 

CF1=  CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  EXHAUST  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  1 70*  ±  460*) 

(  T3  +  460*) 

CF2=  CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  INTAKE  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  USl  ±  460*) 

(  T1  +  460') 
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HEATING 

EXHAUST  HEAT  RECOVERY 
400  LB  GAS  DRYERS  (NO.  14) 


EXHAUST  INTAKE 
ACFH  ACFH 

'  T1 

T3 

8000 

8000 

102 

150 

8000 

8000 

97 

150 

8000 

8000 

92 

150 

8000 

8000 

87 

'  150 

8000 

8000 

82 

150 

8000 

8000 

77 

150 

8000 

8000 

72 

150 

8000 

8000 

67 

150 

8000 

8000 

62 

150 

8000 

8000 

57 

150 

8000 

8000 

52 

150 

8000 

8000 

47 

150 

8000 

8000 

42 

150 

8000 

8000 

37 

150 

8000 

8000 

32 

150 

8000 

8000 

27 

150 

8000 

8000 

22 

150 

8000 

8000 

17 

150 

8000 

8000 

12 

150 

8000 

8000 

7 

150 

8000 

8000 

2 

150 

8000 

8000 

-3 

150 

T4 

CF1 

CF2 

116.74 

.89831 

.94 

113.27 

.89831 

.95 

109.81 

.89831 

.96 

106.34 

.89831 

.97 

102.88 

.89831 

.98 

99.41 

.89831 

.99 

95.95 

.89831 

1.00 

92.48 

.89831 

1.01 

89.02 

.89831 

1.02 

85.55 

.89831 

1.03 

82.09 

.89831 

1.04 

78.62 

.89831 

1.05 

75.16 

.89831 

1.06 

71.69 

.89831 

1.07 

68.23 

.89831 

1.08 

64.76 

.89831 

1.09 

61.30 

.89831 

1.10 

57.83 

.89831 

1.11 

54.37 

.89831 

1.12 

50.90 

.89831 

1.13 

47.44 

.89831 

1.15 

43.97 

.89831 

1.16 

SAVINGS 

K 

EXHAUST 

SCFH 

INTAKE 

SCFH 

1.0498 

7186 

7544 

1.0592 

7186 

7612 

1.0688 

7186 

7681 

1.0786 

7186 

7751 

1.0886 

7186 

7823 

1.0987 

7186 

7896 

1.1090 

7186 

7970 

1.1195 

7186 

8046 

1.1303 

7186 

8123 

1.1412 

7186 

8201 

1.1523 

7186 

8281 

1.1637 

7186 

8363 

1.1753 

7186 

8446 

1.1871 

7186 

8531 

1.1992 

7186 

8618 

1.2115 

7186 

8706 

1.2241 

7186 

8797 

1.2369 

7186 

8889 

1.25 

7186 

8983 

1.2634 

7186 

9079 

1.2771 

7186 

9177 

1.2910 

7186 

9278 

•ER  DRYER  NOT  ACCOONTING 

T3-T1 

T3-T4 

BTUH 

SAVED 

48 

33.26 

258127 

53 

36.73 

285057 

58 

40.19 

311910 

63 

43.66 

338840 

68 

47.12 

365693 

73 

50.59 

392623 

78 

54.05 

419476 

83 

57.52 

446406 

88 

60.98 

473258 

93 

64.45 

500189 

98 

67.91 

527041 

103 

71.38 

553972 

108 

74.84 

580824 

113 

78.31 

607755 

118 

81.77 

634607 

123 

85.24 

661537 

128 

88.70 

688390 

133 

92.17 

715320 

138 

95.63 

742173 

143 

99.10 

769103 

148 

102.56 

795956 

153 

106.03 

822886 

PLANT  EFFICIENCY  = 


* 

MBTU 

HRS 

SAVED 

1 

.26 

5 

1.43 

21 

6.55 

54 

18.30 

84 

30.72 

85 

33.37 

77 

32.30 

68 

30.36 

59 

27.92 

54 

27.01 

51 

26.88 

46 

25.48 

47 

27.30 

43 

26.13 

44 

27.92 

29 

19.18 

20 

13.77 

9 

6.44 

4 

2.97 

2 

1.54 

1 

.80 

0 

.00 

386.63 


EXHAUST  ACFM  =  ACTUAL  AMOUNT  OF  AIR  BEING  EXHAUSTED 

INTAKE  SCFM  =  ACTUAL  AMOUNT  OF  MAKE-UP  REQUIRED 

EXHAUST  SCFM  =  CORRECTED  AMOUNT  OF  EXHAUST  AIR  =  EXHAUST  ACFM  *  CF1 

INTAKE  SCFM  =  CORRECTED  AMOUNT  OF  INTAKE  AIR  =  INTAKE  ACFM  *  CF2 

#  HRS  =  TOTAL  OPERATING  HOURS  AT  GIVEN  OUTSIDE  TEMPERATURE  T1 

BTUH  SAVED  PER  DRYER  =  ( 1 .08) (SCFM  EXHAUST) (T3-T4) 

MBTU  SAVED  PER  DRYER  =  (BTUH  SAVED  PER  DRYER) (#HRS  OPERATION)/1,000,000 
T1  =  OUTDOOR  AIR  (MAKEUP  AIR)  TEMPERATURE  ENTERING  HEAT  RECOVER  UNIT 
T2  =  MAKEUP  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
T3  =  EXHAUST  AIR  TEMPERATURE  ENTERING  HEAT  RECOVERY  UNIT 
T4  =  EXHAUST  AIR  TEMPERATURE  LEAVING  HEAT  RECOVERY  UNIT 
T4  EQUALS  T3  ( EFFI Cl ENCY) ( ECF ) (T3-T1) 

EFFICIENCY  =  70%;  ECF  =0.99 
K  =  FLOW  RATIO  =  (SCFM  INTAKE/SCFM  EXHAUST) 

CF1=  CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  EXHAUST  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  (70‘  ±  460ll 

(  T3  +  460' ) 

CF2=  CORRECTION  FACTOR  TO  CONVERT  AIR  FLOW  AT  INTAKE  TEMPERATURE  TO  STANDARD 
AIR  TEMPERATURE  (SCFM)  =  iZS I  ±  46Q~.i 

(  T1  +  460') 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

^PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  EXHAUST  HR  400LB  DRYERS 
PrlSCAL  YEAR:  1989  ECO  #,s  24A 

ANALYSIS  DATE:  ECON  LIFE 


25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


57725 

3175 

3464 

57927 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 

COST  *  SAVINGS  ANNUAL  DISCOUNT  DISCOUNTED 

$ /MBTU  MBTU/YR  SAVINGS  FACTOR  *  SAVINGS 


A. 

ELEC 

12.97 

0 

0 

11.16 

B. 

DIST 

4.34 

0 

0 

17.19 

C. 

RESD 

3.49 

0 

0 

17.12 

D. 

LPG 

3.27 

957 

3129 

16.15 

E. 

F. 

WOOD 

TOTAL 

2.00 

0 

957 

0 

3129 

13.47 

NON 

ENERGY 

SAVINGS  or 

(COST),  disc 

=  7.00% 

0 

0 

0 

50533 

0 


A .  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

(COST) 

OCCURANCE 

FACTOR 

SAVE (COST) 

a . 

0 

1.00 

b. 

0 

1.00 

c . 

0 

1.00 

d.  TOTAL 

0 

0 

11.65 

0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  16676 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


4. 

5. 

6. 


FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+( 3Bld/YEARS  LIFE)) 
TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


57927 


50533 


0 


3129 

50533 


.87 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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COST  ESTIMATE  ANALYSIS 

For  ute  of  this  form,  see  TM  5  800  2;  the  proponent  agency  it  USACE 


DA  FORM  5418  R,  Apr  85 


ECO  #  26 


DESCRIPTION:  INSTALL  THERMAL  FLUID  PRESSES 


SAVINGS  POTENTIAL: 


THERMAL  FLUID  PRESSES  ACCOMPLISH  INCREASED  PRODUCTION 
WITH  A  REDUCTION  IN  ENERGY  CONSUMPTION  OVER  CONVEN¬ 
TIONAL  STEAM  PRESSES. 


A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

1.  REPLACING  THE  FOUR  EXISTING  SHEET  PRESSES  WITH  TWO  THERMAL 
FLUID  PRESSES.  (ONE  LARGE  PRESSES  &  ONE  SMALL  PRESS). 


2.  TOTAL  AMOUNT  TO  BE  PRESSED  AS  FOLLOWS: 

SMALL  ITEMS  -  330115  LBS 

LARGE  ITEMS  -  1331423  LBS 


TOTAL  ITEMS  -  1661538 

3.  OPERATING  HRS  PER  YEAR  (NEW  EQUIPMENT)  =  1040 

4.  FUEL  INPUT  FOR  NEW  PRESSES: 

SMALL  PRESS  =  350000  BTUH  *  1  PRESS  =  350000 

LARGE  PRESS  =  1400000  BTUH  *  1  PRESS  =  1400000 


TOTAL  FUEL  INPUT 

HOURS  PER  YEAR  = 

TOTAL  ENERGY  USE  ( MBTU ) 


1750000 

1040 

1820 


EXISTING  ENERGY  CONSUMPTION 


MBTU  PER  PRESS  = 
#  OF  PRESSES  = 

TOTAL  USE  = 
TOTAL  USE  = 


645 

4 


2580  PLANT  EFFICIENCY  NOT  ACCOUNTED  FOR 
3440  PLANT  EFFICIENCY  @  75% 


MBTU  SAVINGS  = 

$  SAVINGS  = 

1620 

5301.13 

EXISTING  ELECTRICAL 

CONSUMPTION 

NEW  ELECTRICAL 

CONSUMPTION 

KWH  PER  PRESS  = 

3916.5  KWH 

KW  PER  PRESS 

5.595 

#  OF  PRESSES  = 

4 

#  OF  PRESSES  = 

2 

TOTAL  USE  = 

15666  KWH 

TOTAL  KW 

11.19 

TOTAL  USE  = 

53.47  MBTU 

HOURS  OF  USE 

1040 

TOTAL  KWH 

11637.6 

TOTAL  MBTU 

39.72 

ELECTRICITY  SAVINGS  = 
$  SAVINGS  = 


13.74893  MBTU 
174.34 


IV  -  77 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 

INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  THERMAL  FLUID  PRESSES 
ISCAL  YEAR:  1989  ECO  #,s  26 

F ANALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 


A.  CONSTRUCTION  COST  244250 

B.  SIOH  96 

C.  DESIGN  COST  105 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9  220006 

E.  SALVAGE  VALUE  0 

F.  TOTAL  INVESTMENT  (ID  -  IE)  220006 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL  DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS  FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

13.75 

178 

11.16 

1990 

B. 

DIST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3 . 27 

1620 

5297 

16.15 

85553 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

1633.75 

5476 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc 

=  7.00% 

A. 

ANNUAL 

RECURRING 

500 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

* 

11.65 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A 

.  X  3A1 ) 

5825 

NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

(COST) 

OCCURANCE 

FACTOR 

SAVE ( COST ) 

a . 

0 

1.00 

b. 

0 

1.00 

c . 

0 

1.00 

d.  TOTAL 

0 

TOTAL  NON  ENERGY 

DISCOUNTED  SAVINGS 

(or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  28889 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 
TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3 C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


87543 


5825 


5976 

93368 

.42 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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DA  FORM  5418  R,  Apr  85 


Steam/Thermal  Ironer  Models 


flatwork  ironers 


superstar 

700-800 


The  benchmark  in  quality  flatwork  finishing. 

SUPERSTARS,  in  use  the  world  over,  are  designed  and  built  in  the 
,1ach  features  the  ready  availability  of  all  U.S.A.  made  components  and  JENDRIVE  II 
la  completely  self-contained  slide-out  drive  unit. 


IV 


80 


IV 


81 


Steam* 

Boiler  horsepower  (max.  B HP  required) 

Air 

Condensate 

Drain 

Vacuum  outlet 
Electric  supply 


125  psi  (6.75  kg.  sq.  cm.) 

700  10BHP,  800  11  BHP 

per  roll.  Average  BHP  consumption  is 

70  -  80%  of  maximum  requirement. 

No  air  supply  required 


206  or  230V/3  phase/60  Hz  standard 
(special  to  order) 


2"  (50.8  mm) 


1 W'  (38.1  mm) 
1"  (25.4  mm) 

7"  (177  mm)  dia. 

Disconnect  box 
included 


LH  delivery  end 


RH  delivery  end 
RH  delivery  end 
LH  delivery  end 
LH  feed  end 


*  Steam  usage  is  0.7  lb.  (0.33  kg. )  per  lb.  dry  weight  of  1 00%  cotton  flatwork  processed  and  0.42  lb.  (0.2  kg.)  per  lb.  dry  weight  of  blended  f  latwork  processed. 


DRIVE  SYSTEM  -  JENDRIVE  II  engineered  according  to  number  of  rolls 


FANS  -  High  volume  vacuum  system  engineered  according  to  number  of  rolls 


SHIPPING  SPECS  -  (L  x  W  x  H  and  weight)  Superstar  700 


Drive  section  and  1st  roll  (skidded)  13-4" x 6' x 6'  (4.06 m. x 


Superstar 


Each  additional  roll  (skidded) 


13-4" x 6'  x 6'  (4.06 m.  x  1.83 m.  x  1.83m.)  13'-4"x6'-6"x6' (4.06m.x1.98m.xt.83m.) 

8500  lbs.  (3856  kg.)  9200  lbs.  (4173  kg.) 

13'-4"  x  6'  x  6'  (4.06  m.  x  1.83  m.  x  1.83 m.)  13'-4"x6'-6"x6' (4.06m.x  1.98m.x1.83m.) 


6500  lbs.  (2948  kg.) 


7100  lbs.  (3220  kg.) 


I  .  :•  ....  , 
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C.SJL  and  F.M.  approved 

Specifications  subject  to  change  without  notice. 


LEGEND  ^Ml  — SUPERSTAR  700 
MM  — SUPERSTAR  800 

Dimensions  shown  in  inches  (millimeters  in  parentheses) 


- 129-1/2  {3289;_ 


L^.n-i/8  u. 
r  (283) 


24-1/4  ,  3-1  '16  37- 1  16  ,  37.1  16 

(616)  I*  (941;  T  (941;  j  (94V 


41-11  16  41-r  16  41-11  16 

i 1 059  : 1059  1059 


I  57-1/16 
I  (1450; 


\  /  '  »  /  \  \ 
/  \  r\  /\ 


jensenj 


For  additional  information  contact  your  local  Jensen  Distributor. 

JENSEN  CORPORATION  •  2775  Northwest  63rd  Court,  Fort  Lauderdale,  Florida  33309 
Telephone  (305)  974-6300  •  TELEX  51-4561  JENSENMACH  FTL  •  FAX  (305)  972-6306 
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Printed  in  USA  4/87/5M 


ECO  #  27 


DESCRIPTION: 


COLD  WATER  LAUNDERING 


SAVINGS  POTENTIAL:  IF  LAUNDRY  CAN  BE  WASHED  WITH  COLD  WATER  THEN  THE 

ENERGY  USED  TO  HEAT  WATER  MAY  BE  ELIMINATED. 

A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

THIRTY  PERCENT  OF  TOTAL  LAUNDRY  PRODUCTION  IS  SUITABLE  FOR  COLD  WATER 
WASHING. 


WASH  CYCLES  TIMES  WILL  INCREASE  APPROXIMATELY  25%. 


EXISTING  PRODUCTION  RATE  (LBS/YEAR)  = 
COLD  WASH  PRODUCTION  (LBS/YEAR)  = 
WATER  USE  (GALLONS/LB)  = 

TOTAL  WATER  USE  FOR  COLD  WATER  WASH  = 


HOT  WATER  SAVED 

MBTU  SAVED  = 


MBTU  SAVED  = 
$  SAVINGS  = 


65%  TOTAL  USE  = 

GAL  *  8.33  *  DELTA  T 

1,000,000  *  EFFICIENCY 

DELTA  T  =  100 
EFFICIENCY  =  .75 

2097 . 55140 
6865.29 


3724954 

1117486. 

2.6 

2905464. 

1888552. 


ELECTRICITY  COSTS 


COLD  WASH  PRODUCTION  (LBS/YEAR)  = 
LBS/DAY  = 

LBS/HOUR  = 

USE  EXISTING  600  LB  DRYER  FOR  2000  HOURS 


1117486. 

4469.945  §  250  DAYS/YEAR 
558.7431  @  8  HRS/DAY 


MTR 

MTR 

% 

OF 

HRS 

KWH 

# 

KW 

TOT  : 

HRS 

OPER. 

USE 

1 

5.60 

75 

1500 

8400 

2 

9.33 

20 

400 

3732 

3 

18.70 

20 

400 

7480 

19612 

TOTAL  ELECTRICITY 

USE 

BEFORE  COLD  WASH 

= 

19612 

ADDITIONAL 

ELEC.  USE  AFTER  COLD  WASH  = 

19612 

X  .3 

= 

5883.6 

ADDITIONAL 

ENERGY 

USE 

AFTER  COLD 

WASH 

( MBTU ) 

= 

20.08073 

ADDITIONAL 

$  COST: 

= 

259 . 40 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  COLD  WATER  LAUNDERING 
ISCAL  YEAR:  1989  ECO  #,s  27 

^ANALYSIS  DATE:  ECON  LIFE  25 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


132 

0 

0 

119 

0 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 
$/MBTU 


SAVINGS 

MBTU/YR 


ANNUAL 

SAVINGS 


DISCOUNT 
FACTOR  * 


A. 

ELEC 

12.97 

-20 

-259 

11.16 

B. 

DIST 

4.34 

0 

0 

17.19 

C. 

RESD 

3.49 

0 

0 

17.12 

D. 

LPG 

3.27 

2098 

6860 

16.15 

E. 

WOOD 

2.00 

0 

0 

13.47 

F. 

TOTAL 

2078 

6601 

NON 

ENERGY 

SAVINGS  or 

(COST) , 

disc 

=  7.00% 

A. 

ANNUAL 

RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE 

A) 

* 

DISCOUNTED 

SAVINGS 

-2895 

0 

0 

110796 

0 


(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
(COST)  OCCURANCE  FACTOR 

0  1.00 

0  1.00 

0  1.00 

0 


0 

11.65 

0 

(4) 

DISCOUNTED 
SAVE (COST) 

O 

0 

0 

0 


35608 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 
r6 .  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


119 


107902 


0 


6601 
107902 
908 . 26 
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IV 


85 


TOTAL  THIS  SHEET 


ECO  #  31 


DESCRIPTION : 


TURN  OFF  STEAM  WHEN  NOT  REQUIRED 


SAVINGS  POTENTIAL: 


DURING  CERTAIN  HOURS  OF  THE  YEAR  STEAM  BOILERS  OPERATE 
JUST  TO  MAINTAIN  SYSTEM  PRESSURE  WHEN  THERE  IS  NO 
ACTUAL  DEMAND  FOR  STEAM.  BOILERS  CAN  BE  TURNED  OFF 
DURING  THOSE  HOURS  AND  FUEL  CONSUMPTION  WILL  BE  REDUCED. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

BOILERS  ARE  ASSUMED  TO  CYCLE  ON  FOR  5%  OF  THE  TIME  WHEN  THERE  IS  NO 
ACTUAL  DEMAND  FOR  STEAM. 

NO  SPACE  HEATING  IS  REQUIRED  WHEN  OUTSIDE  TEMPERATURES  ARE  ABOVE  62 
DEGREES  FAHRENHEIT. 

THERE  ARE  100  DAYS  EACH  YEAR  WHEN  THE  BOILERS  WILL  OPERATE  AN 
ADDITIONAL  30  MINUTES  PER  DAY  TO  REGAIN  OPERATING  PRESSURE. 

HOURS  OF  REQUIRED  BOILER  OPERATION  ARE  ESTIMATED  FROM  THE  FOLLOWING  BIN  FILE 


TOTAL  #  OF  HOURS  HEATING  IS  NOT  REQUIRED  = 

HOURS  HEATING  NOT  REQUIRED  BUT  PROCESS  HEAT  IS  = 

HOURS  STEAM  IS  NOT  REQUIRED  = 

HOURS  BOILERS  CYCLE  TO  MAINTAIN  PRESSURE  =  1900  X  .05 
FUEL  INPUT  ( MBTU )  =  17. 2/. 75  = 

FUEL  CONSUMED  TO  MAINTAIN  PRESSURE  = 

FUEL  CONSUMED  TO  REBUILD  PRESSURE  =  100  X  .5  X  21.5 

TOTAL  MBTU  SAVINGS  = 

TOTAL  $  SAVINGS  = 


3332 

1432 


1900 

95 

23 

2179  MBTU 
1147 
1032 
3753 . 33 


IV  -  86 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  SHUT  OFF  STEAM 

ISCAL  YEAR:  1989  ECO  #,s  31 

r ANALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


9900 

0 

0 

8910 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$/MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

1147 

3751 

16.15 

60574 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

1147 

3751 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 

(COST) 


(2) 

YEAR  OF 
OCCURANCE 


0 

0 

0 

0 


(3) 

DISCOUNT 

FACTOR 

1.00 

1.00 

1.00 


11.65 

0 

(4) 

DISCOUNTED 
SAVE ( COST ) 

0 

0 

0 

0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  19989 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


8910 


60574 


0 


3751 
60574 
6 .80 


IV  -  87 


1.  COMPONENT 


FY  19  91  MILITARY  CONSTRUCTION  PROJECT  DATA  MARCH,  1991 


3.  INSTALLATION  AND  LOCATION 


4.  PROJECT  TITLE 

WINDOW,  DOOR  &  HOT  WATER 
MODIFICATIONS  (QRIP) 


5.  PROGRAM  ELEMENT  I  6.  CATEGORY  CODE  I  7.  PROJECT  NUMBER  I  8.  PROJECT  COST  ($000) 


FORT  LEONARD  WOOD,  MISSOURI 


9.  COST  ESTIMATES 


U/M  QUANTITY 


CAULK  WINDOWS 


MODIFY  HOT  WATER  CONTROLS 


AIR  CURTAIN  (PVC  CLOSURE  STRIPS) 


SUBTOTAL 


SIOH  (5%) 
DESIGN  (6%) 


TOTAL  REQUEST  (FY  91) 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


THIS  PROJECT  CONSIST  OF  THREE  SEPARATE  ENERGY  CONSERVATION 
OPPORTUNITIES  FOR  THE  LAUNDRY  FACILITY  (BUILDING  2352). 

THE  WORK  CONSIST  OF: 

CAULKING  AROUND  CRACKS  IN  581  EXISTING  WINDOWS. 

REDUCING  HOT  WATER  TEMPERTAURES  FOR  WASH  CYCLES. 
INSTALLING  PVC  STRIP  CLOSURES  ON  TWO  LOADING  DOCK  DOORS. 


DD  1391 

1  DEC  76 


PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 
UNTIL  EXHAUSTED  . 

FOR  OFFICIAL  USE  ONLY 

(WHEN  DA  TA  IS  ENTERED) 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA  MAR  1991 

FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


11.  QUANTITATIVE  DATA,  JUSTIFICATION  AND  ADDITIONAL  DATA 

11. A  -  0  - 

ll.B  thru  ll.K  NOT  APPLICABLE 

ll.L  PROJECT 

CAULK  AROUND  CRACKS  ON  581  WINDOWS,  LOWERING  HOT  WATER 

TEMPERATURES  AND  INSTALLING  PVC  STIP  ENCLOSURES  ON  TWO 
LOADING  DOCK  DOORS. 

11. M  REQUIREMENTS 

INSTALLATION  OF  PVC  CLOSURES  AND  WINDOW  CAULKING  WILL 
REDUCE  INFILTRATION  OF  OUTSIDE  AIR  INTO  THE  LAUNDRY 
FACILITY.  LOWERING  HOT  WATER  TEMPERATURE  REQUIREMENTS 
WILL  REDUCE  ENERGY  NEEDED  FOR  PROCESS  HOT  WATER. 

11. N  CURRENT  SITUATION 

THE  INFILTRATION  OF  OUTSIDE  AIR  CAUSES  SPACE  HEATERS  TO 
OPERATE  LONGER  THAN  NECESSARY  DURING  WINTER  MONTHS.  HOT 
WATER  IS  CURRENTLY  SUPPLIED  AT  160  DEGREES  FAHRENHEIT  TO 
ALL  WASHERS  WHEN  ONLY  15%  OF  WASH  CYCLES  ACTUALLY  REQUIRE 
THIS  TEMPERATURE. 

11.0  IMPACT  IF  NOT  PROVIDED 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FUEL  REQUIREMENT 
REDUCTIONS  AFFORDED  BY  THIS  PROJECT  WILL  NOT  BE  REALIZED. 
THIS  PROJECT  WILL  CONTRIBUTE  ITS  SMALL  SHARE  TO  A  REDUCED 
NATIONAL  REQUIREMENT  FOR  FOREIGN  OIL. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA  MAR  1991 

FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATION  (QRIP) 


11. P  ADDITIONAL 

A  FORMAL  ECONOMIC  ANALYSIS  HAS  BEEN  PREPARED.  SEE 
SRP-1  FOR  DETAILED  INFORMATION. 

PER  ECIP  CRITERIA,  ANNUAL  SAVINGS  ARE  AS  FOLLOWS: 

LP  GAS  1632  MBTU/YR 

ELECTRICITY  0  MBTU/YR 

ANNUAL  ENERGY  SAVINGS  $5,337 

SAVING  INVESTMENT  RATION  (SIR)  15 

SIMPLE  AMORTIZATION  1.10  YEARS 

CONSTRUCTION  COSTS  HAVE  BEEN  PROJECTED  USING  THE  TRI- 

SERVICE  MILITARY  CONSTRUCTION  PROGRAM  INDICES  OF  4.0% 
FOR  FY-89  AND  3.7%  FOR  FY-90. 

THIS  PROJECT  IS  A  RESULT  OF  EEAP/ESOS  STUDY  DACA41-89- 
D0007 . 


DETAILED  JUSTIFICATION 
D-l  GENERAL 

THIS  PROJECT  IS  NECESSARY  TO  SUPPORT  THE  ARMY'S  EFFORT 
TO  REDUCE  ENERGY  CONSUMPTION.  THE  PROJECT  COMPRISES  OF 
CAULKING  WINDOWS,  LOWERING  HOT  WATER  TEMPERATURES  AND 
INSTALLING  PVC  STRIP  CLOSURES  AT  OVERHEAD  DOORS. 

WINDOW  CRACKS  AND  OVERHEAD  DOORS  ALLOW  AIR  TO  INFILTRATE 
INTO  THE  LAUNDRY  FACILITY.  ALL  HOT  WATER  IS  SUPPLIED  AT 
160  DEGREES  WHEN  ONLY  15%  NEEDS  TO  BE  AT  THAT  TEMPERA¬ 
TURE. 
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MAR  1991 


ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


D-3  ANALYSIS  OF  DEFICIENCY 

INFILTRATION  OF  UNTEMPERED  OUTSIDE  AIR  CAUSES  SPACE 
HEATERS  TO  OPERATE  LONGER  THAN  NECESSARY.  DOOR  OPENINGS 
AND  WINDOW  CRACKS  CONTRIBUTE  TO  THIS  PROBLEM.  ELEVATED 
HOT  WATER  TEMPERATURES  REDUCE  OVERALL  SYSTEM  EFFICIENCY. 


D— 4  CONSIDERATION  OF  ALTERNATIVES 
AIR  INFILTRATION 

FORCED  AIR  TYPE  CURTAINS  AND  REDUCTION  IN  WINDOW  AREAS 
WERE  CONSIDERED  BUT  PROVED  TO  INVOLVE  TO  HIGH  OF 
CONSTRUCTION  COSTS. 


HOT  WATER  TEMPERATURES 

COLD  WATER  LAUNDERING  WAS  CONSIDERED  BUT  UNCERTAINLY  OF 
WASH  QUALITY  REMOVED  THIS  OPTION  FROM  CONSIDERATION. 


D-5  CRITERIA  FOR  PROPOSED  CONSTRUCTION 

THIS  PROJECT  IS  PROPOSED  TO  FACILITATE  ENERGY  CONSERVA¬ 
TION  AT  FORT  LEONARD  WOOD. 

ALL  EQUIPMENT  SELECTED  FOR  INSTALLATION  WILL  MEET  OR 
EXCEED  THOSE  EFFICIENCIES  INDICATED  IN  THE  CALCULATIONS. 

D— 6  PROGRAM  FOR  RELATED  FURNISHINGS  AND  EQUIPMENT 

NO  RELATED  FURNISHINGS  AND  EQUIPMENT  ARE  INVOLVED  IN  THIS 
PROJECT.  BUILDING  INTERIOR  FUNCTION  IS  NOT  CHANGED  BY 
THIS  PROJECT. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


MAR  1991 


D-7 


D-8 


D-9 


D-10 


D— 11 


D-12 


D— 13 


DISPOSAL  OF  PRESENT  ASSETS 

NO  EQUIPMENT  WILL  BE  REMOVED  UNDER  THIS  PROJECT  WILL  BE 
TURNED  OVER  TO  THE  POST  PROPERTY  DISPOSAL  OFFICER. 

SURVIVAL  MEASURES 

THIS  PROJECT  IS  NOT  SUITABLE  FOR  INCLUSION  OF  PROTECTIVE 
SHELTER. 

SUMMARY  OF  ENVIRONMENTAL  CONSEQUENCES 

THIS  PROJECT  SHOULD  HAVE  NO  IMPACT  ON  AIR  OR  WATER 
POLLUTION  AT  FORT  LEONARD  WOOD.  THESE  SHOULD  BE  NO 
NEGATIVE  IMPACT  ON  THE  QUALITY  OF  HUMAN  ENVIRONMENT. 

EVALUATION  OF  FLOOD  HAZARDS 

THESE  FACILITIES  ARE  NOT  SITED  WITHIN  AREAS  KNOWN  TO  BE 
SUBJECT  TO  FLOODING. 

ECONOMIC  JUSTIFICATION 

THIS  PROJECT  IS  PART  OF  THE  ENERGY  CONSERVATION  INVEST¬ 
MENT  PROGRAM  ( ECIP) .  AN  ECONOMIC  ANALYSIS  HAS  BEEN 
PREPARED  TO  SHOW  THAT  THIS  PROJECT  MEETS  ALL  ECIP 
CRITERIA.  AN  ECONOMIC  ANALYSIS  CONFORMING  TO  ECIP 
GUIDELINES  MAY  BE  FOUND  IN  SPR-1 . 

UTILITY  AND  COMMUNICATION  SUPPORT 

NO  RELATED  UTILITY  SUPPORT  PROJECTS  ARE  NEEDED.  EXISTING 
UTILITY  SUPPORT  IS  ADEQUATE. 

PROTECTION  OF  HISTORIC  PLACES  AND  ARCHAEOLOGICAL  SITES 

NO  BUILDINGS  AT  FORT  LEONARD  WOOD  ARE  ON  THE  NATIONAL 
REGISTER  OF  HISTORIC  PLACES.  THE  ENTIRE  FORT  IS  ON  AN 
ARCHAEOLOGICAL  SITE. 

THIS  PROJECT  WILL  HAVE  NO  EFFECT  UPON  THE  ARCHAEOLOGICAL 
SITE. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


MAR  1991 


D-14 


D-15 


PROJECT  DEVELOPMENT  BROCHURE  ( PDB ) 

A  PROJECT  DEVELOPMENT  BROCHURE  HAS  BEEN  PREPARED  FOR  THIS 
PROJECT  AND  HAS  BEEN  PROVIDED  AS  AN  ATTACHMENT. 

ENERGY  REQUIREMENTS 

THE  PROPOSED  PROJECT  WILL  REDUCE  THE  ENERGY  REQUIRED  BY 
AFFECTED  FACILITIES  BY  1632  MBTU/YR  OF  LP  GAS. 

SEE  ENERGY  REQUIREMENT  APPRAISAL  IN  SRP-3. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA  MAR  1991 

FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


SPECIAL  REQUIREMENTS  PARAGRAPHS  (SRP) 
SRP-1  ECONOMIC  ANALYSIS 


I.  NONRECURRING  INITIAL  CAPITAL  COSTS 


CAULK  WINDOWS  4,797 

MODIFY  HOT  WATER  CONTROLS  132 

INSTALL  PVC  STRIP  CLOSURES  M3 

TOTAL  CONSTRUCTION  COST  5,877 

SIOH  (5.5%)  294 

DESIGN  (6%)  353 

TOTAL  REQUEST  (FY89)  $6,524 


II.  RECURRING  ENERGY  SAVINGS 

INSTALLATION  COSTS  FROM  MEANS  HANDBOOK. 

ENERGY  COST  DATA  IS  FROM  ECIP  GUIDANCE  FOR  LIFE  CYCLE  COST 
ANALYSIS.  REGIONAL  COSTS  ARE  SPECIFIED  RATHER  THAN  ACTUAL 
INSTALLATION  COSTS. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


MAR  1991 


LIQUID  PETROLEUM  (LP)  GAS 


MBTU  SAVED 


1632  MBTU/YR 


GAL/YR 


GALLONS  SAVED  = 


7261.5  MBTU/YR 


95,000  BTU/GAL 


17,179 


$  SAVED  = 


17,179  GAL/YR  X  0.3106  $ /GAL 
5,337 


SRP-2  COMMERCIAL  ACTIVITIES  ANALYSIS,  NOT  APPLICABLE 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 

WINDOW,  DOOR  &  HOT  WATER  MODIFICATIONS  (QRIP) 


SRP-3  ENERGY  REQUIREMENTS  APPRAISAL  (ERA) 


I .  PROJECT  DESCRIPTION 

THIS  PROJECT  IS  TO  INSTALL  A  PACKAGED  HEAT  RECOVERY  UNIT,  A 
GAS  FIRED  HOT  WATER  HEATER  WITH  STORAGE  TANK,  TWO  GAS  FIRED 
(220  LB)  DRYERS,  AND  ACCOMPLISH  LIGHTING  MODIFICATIONS. 


II.  ESTIMATED  ENERGY  CONSUMPTION 

THIS  PROJECT  WILL  DECREASE 
THE  FOLLOWING  AMOUNTS: 

1 .  ELECTRICITY 

2 .  LP  GAS 

3.  ELECTRICAL  DEMAND 

4 .  WATER  SUPPLY 

5 .  SEWERAGE 

6 .  OTHER 

THIS  PROJECT  WILL  HAVE  NO 
FOLLOWING  DELIVERY  SYSTEMS. 


(-)  CONSUMPTION  OF  RESOURCES  BY 


0  KWH/YR 
1,632  MBTU/YR 
MINIMAL 
-  0  - 
-  0  - 
-  0  - 

AFFECT  ON  THE  CAPACITY  OF  THE 


1 .  HEATING 

2.  AIR  CONDITIONING 

3 .  ELECTRICAL  POWER 

4.  WATER  SUPPLY 

THE  NEW  IMPACT  OF  THIS  PROJECT  WILL  BE  THE  REDUCTION  OF 
REQUIRED  HEATING  AND  ELECTRICAL  ENERGY.  THIS  SAVINGS  IS 
COMPATIBLE  WITH  THE  ARMY  DIRECTIVE  TO  REDUCE  THE  TOTAL  ENERGY 
USE. 


III.  ENERGY  SAVINGS  CALCULATIONS 

ENERGY  SAVINGS  WERE  CALCULATED  FOR  EACH  BUILDING  AND  ECO 
COMBINATION  COMPRISING  THIS  PROJECT.  A  SUMMARY  OF  THE  SAVINGS 
FOR  INDIVIDUAL  ECO'S  ARE  INCLUDED  WITHIN  THIS  SECTION. 

THE  ATTACHED  SAMPLE  CALCULATION  SHEETS  WERE  USED  TO  CALCULATE 
THE  INDIVIDUAL  SAVINGS.  EACH  SAMPLE  CALCULATION  PAGE  INCLUDES 
SOURCE  DOCUMENTATION. 
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ECO  #  3 


DESCRIPTION : 


CAULK  &  SEAL  WINDOWS 


SAVINGS  POTENTIAL:  CAULKING  AND  SEALING  OF  WINDOWS  WILL  REDUCE  THE  AMOUNT 

OF  OUTSIDE  AIR  INFILTRATING  INTO  THE  BUILDING. 
REDUCTION  OF  INFILTRATION  WILL  ALSO  REDUCE  BUILDING 
HEAT  LOADS  AND  TOTAL  FUEL  CONSUMPTION. 


A:  ESTIMATED  SAVINGS 

POTENTIAL  SAVINGS  WERE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

#  OF  CRACK 

WINDOWS  LENGTH 


486  9 

95  12 


AVERAGE  CRACK  LENGTH  =  9.5  FEET 


INFILTRATION  ( CFM)  =  Q/P  X  P 


Q/P 

P 


=  INFILTRATION 
=  PERIMETER  OF 


PER  FOOT  OF  CRACK 
CRACK 


FROM  ASHRAE  TABLE  5.6  LOAD  MANUAL 


Q/P 

Q/P 


.25  TIGHT  FITTING  WINDOW 
.5  AVERAGE  FITTING  WINDOW 


CFM  PER  WINDOW  =  .5X9.5=  5 

CFM  PER  WINDOW  =  .25  X  9.5  =  2 


HEAT  LOSS  PER  DEGREE 


Q  =  1.08  CFM  DELTA  T 

Q  =  5.13  DELTA  T  AVERAGE  FITTING  WINDOW 

Q  =  2.57  DELTA  T  TIGHT  FITTING  WINDOW 

THE  HEAT  LOSS  PER  DEGREE  WAS  USED  IN  THE  FOLLOWING  BIN  CALCULATIONS  TO 
DETERMINE  THE  ANNUAL  HEAT  LOSS  PER  WINDOW  FOR  TIGHT  AND  AVERAGE  FITS. 

ENERGY  LOSS  AVERAGE  FIT  =  1027368 

ENERGY  LOSS  TIGHT  FIT  =  514685 


SAVINGS  PER  WINDOW  = 
#  OF  WINDOWS  = 


512683 

581 


TOTAL  ENERGY  SAVINGS  (MBTU ) 
TOTAL  $  SAVINGS  = 


298 

975.13 
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ECO  #  17 


DESCRIPTION : 


LOWER  HOT  WATER  SUPPLY  TEMPERATURE 


SAVINGS  POTENTIAL:  HOT  WATER  IS  CURRENTLY  SUPPLIED  AT  A  TEMPERATURE  OF 

160  DEGREES  FAHRENHEIT.  THIS  TEMPERATURE  WATER  MAKES 
UP  ONLY  15%  OF  TOTAL  HOT  WATER  REQUIREMENTS.  THE 
REMAINING  HOT  WATER  CAN  BE  SUPPLIED  AT  A  LOWER  TEMP. 
REDUCING  HOT  WATER  SUPPLY  TEMPERATURE  WILL  REDUCE 
DISTRIBUTION  LOSSES  AND  OVERALL  HOT  WATER  HEATING 
LOAD. 

A:  ESTIMATED  SAVINGS 

SAVINGS  ESTIMATES  ARE  BASED  UPON  THE  FOLLOWING  CONDITIONS: 

EXISTING  HOT  WATER  USE  AT  160  DEG  =  6625000  GALS 

%  OF  HOT  WATER  AT  DIFF  TEMPERATURES  AS  FOLLOWS: 


120 

DEG  - 

.05 

5% 

130 

DEG  - 

.26 

26% 

140 

DEG  - 

.13 

13% 

150 

DEG  - 

.41 

41% 

160 

DEG  - 

.15 

15% 

1 

100% 

EXISTING  ENERGY  USE  FOR  HOT  WATER 

GALLONS  HOT  WATER  X  8.33  X  DELTA  T 

MBTU  =  - 

1,000,000 


GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  100 

MBTU  =  5469.145  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  7292.193  USING  75%  PLANT  EFF . 

ENERGY  USE  TO  HEAT  TO  140  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  80 

MBTU  =  4375.316  NOT  ACCOUNTING  FOR  PLANT  EFFICIENCY 

MBTU  =  5833.754  USING  75%  PLANT  EFF. 


ENERGY  USE  TO  HEAT  TO  150  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  10 

MBTU  =  224.2349 

MBTU  =  298.9799 

ENERGY  USE  TO  HEAT  TO  160  DEG 
GALLONS  HOT  WATER  =  6565600 

DELTA  T  =  20 

MBTU  =  164.0743 

MBTU  =  218.7658 

•  TOT.  ENERGY  USE  WITH 

140  DEG  &  REHEAT  =  6351.500 

TOTAL  SAVINGS  (MBTU)  =  940.6929 

TOTAL  $  SAVINGS  =  3079.23 


41  = 


2691896 


15  = 


984840 
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ECO  #  21 


DESCRIPTION: 


INSTALL  AIR  CURTAIN  AT  LOADING  DOCK  AREA. 


SAVINGS  POTENTIAL: 


AN  AIR  CURTAIN  CONSISTING  OF  CLEAR  VINYL  STRIPS  WILL 
REDUCE  THE  AMOUNT  OF  OUTSIDE  AIR  INFILTRATING  INTO  THE 
BUILDING.  REDUCTION  OF  AIR  INFILTRATION  WILL  REDUCE 
THE  BUILDINGS  HEATING  LOAD. 


A:  ESTIMATED  SAVINGS 

THE  FOLLOWING  SPREAD  SHEETS  USE  THE  BIN  METHOD  TO  ESTIMATE  EXISTING 
AIR  INFILTRATION  AND  HEAT  LOAD  DUE  TO  INFILTRATION  AS  WELL  AS 
INFILTRATION  AND  HEAT  LOAD  WITH  AN  AIR  CURTAINS  INSTALLED. 


EXISTING  HEAT  LOAD  DUE  TO  INFILTRATION  = 
HEAT  LOAD  WITH  AIR  CURTAIN  = 

SAVINGS  MBTU  = 

$  SAVINGS  AT  3.27  PER  MBTU 


416  MBTU 
23  MBTU 
393  MBTU 
1286.01 
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INFILTRATION  LOSSES  THRU  OVERHEAD  DCOE 
(WITH  AIR  CURTAIN  INSTALLED; 


-u- 

-6- 

-c- 

-D- 

_j.  _ 

-6* 

102 

44 

.005 

.  cc 

1 C  V 

50 

500 

97 

44 

.005 

.  cc 

120 

c,. 

J. 

500 

92 

44 

.005 

.22 

I2u 

50 

5*00 

87 

44 

.005 

.22 

120 

50 

500 

82 

44 

.005 

120 

50 

sou 

77 

44 

.005 

.22 

l2o 

50 

500 

72 

44 

.  005 

■  CC 

120 

50 

500 

67 

44 

.005 

.  CC 

120 

50 

500 

6* 

44 

.005 

.22 

l2v 

50 

500 

C  7 

44 

.00: 

•  cc 

120 

50 

5uv 

c*. 

JC 

44 

.  uC5 

•  2c 

120 

50 

500 

Hi 

44 

.005 

c-:* 

.  LL. 

120 

50 

500 

4c 

44 

.005 

.22 

120 

50 

500 

37 

44 

.005 

.22 

120 

50 

500 

3c 

44 

.  0. : 

.22 

120 

50 

5*00 

27 

44 

.  005 

.  22 

120 

50 

500 

CC 

44 

.005 

•  cc 

120 

50 

500 

17 

44 

.005 

.22 

120 

50 

500 

i  c 

44 

.005 

a  CC 

120 

50 

50i 

7 

44 

.  005 

.22 

:20 

50 

5(i0 

2 

44 

.  005 

•  22 

120 

50 

jOv 

“w 

44 

.  005 

•  cc 

120 

50 

500 

-6 

44 

.  005 

.22 

12! 

50 

500 

-J- 

-r  - 

"“L." 

(■ 

1* 

, 

V 

0 

0 

cc 

16 

0 

0 

0 

9h 

75 

0 

0 

0 

262 

197 

0 

u 

0 

474 

306 

0 

0 

0 

676 

307 

V 

0 

0 

902 

26v 

5 

1.166 

2700 

90v< 

2*4; 

10 

2. 27  b 

5400 

794 

21c 

15 

3.564 

6100 

706 

195 

20 

4.75c 

10600 

642 

:St- 

c‘: 

5.94 

13500 

ccr 

165 

30 

7. 126 

162 -A 

cc; 

w'j 

172 

3j 

6. 316 

16500 

565 

156 

40 

9. 50* 

21600 

563 

16; 

45 

10.692 

2430C' 

396 

105 

50 

i  i .  66 

27000 

266 

72 

55 

15.068 

2970C 

156 

60 

1*.25£ 

324 00 

78 

:t 

65 

15. *** 

35100 

40 

i 

70 

16. 65S 

37600 

16 

3 

75 

17.62 

40500 

7 

1 

60 

19.006 

4320C 

c 

0 

-M-  -N- 


0 

u 

0 

0  0 

0 

0  0 

0 

v  0 

0 

v  u 

0 

0  0 

0 

0  0 

1063.2 

666300  667363. 2 

1666. 54 4 

1144600  1146666.544 

2516. 164 

157350".;  1563016. 18* 

3050. 784 

2006600  £011650.76* 

3j,6. -6 

2227500  2230806.56 

4226. 204 

2786400  2790626.304 

4636. 54 

2946400  2953036. 54 

5540. 632 

3477600  3463140. 83c 

4  2  c  4.  ^cc 

2551500  2555734.032 

3397.68 

1944000  1947237.66 

2038. 606 

38X00  362 1 36. 60c 

1111. 36c 

516vX-  5:35:;.  366 

61 7. 76 

245700  246317.76 

233.276 

1 1 3**0v  113633.376 

124.7** 

40500  40624.74 

38.016 

0  38. 01 1 

36153.748 

c\j2cc ccc  *  7*j 

ENERGV  USE  .MBTU)  =  £3.27165375 


-A-  OUTSIDE  TEW- 
-B-  CRACK  LENGTH  .’FT) 

-c-  INFILTRATION  PER  FT  of  CRACK  iCFN) 

-D-  TOTAL  INFILTRATION  THRU  CRACK 
-£-  DOCR  AREA  (SF) 

-F-  VElXTIY  THRU  OPEN  DOOR  (FPK, 

-G-  IIFILTRATIW  THRU  OPEN  DOCF  (CFM)  BASED  ON  OPEN  5  KiN/HP 
-H-  TEMPERATURE  DIFFERENCE  BETWEEN  OUTSIDE  i  INSIDE 
-I-  HEAT  I.OSS  THRU  CRAC-.  iNFlwTRATIOr*  iBTJr ■ 

-J-  HEAT  LOSS  THRU  OP'Ef.  DOOR  iBTUH) 

HOURS  A"  OUTSIDE  TEMP.  -A-  FOR  LOSSES  THRw  CRACK 

■OURS  AT  OUTSIDE  TEW.  -A-  FOR  LOSSES  THRU  OPEN  DOOR 

-ft-  TOTAL  HEAT  LOSS  THRU  CRACK.  (MBTL7 
-N-  TOTAL  HEAT  LOSS  thru  OPEN  DOOR  (MBTU) 

-0-  TOTAL  HEAT  LOSS  TriRU  OPEN  DOOR  i  CRACr  (MBTU) 
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INFILTRATION  LOSSES  THRU  OVERHEAD  DOOR 


■A- 

-L- 

-L~ 

-6- 

-F- 

-G- 

-h- 

-I- 

-J- 

-K- 

-L- 

-r- 

-u- 

102 

44 

•  02 

.86 

12C 

635 

8350 

0 

0 

c 

0 

0 

97 

44 

•  Oi 

.83 

120 

85L 

6950 

V 

0 

0 

cc 

18 

0 

n  0 

92 

44 

•  Oj 

.83 

120 

635 

8350 

0 

0 

C 

94 

75 

0 

0  0 

87 

44 

.  Ou* 

.86 

120 

895 

8350 

J 

0 

0 

262 

197 

0 

0  0 

62 

44 

.02 

•  dtt 

120 

895 

895v 

0 

0 

0 

474 

306 

0 

j  'J 

77 

44 

.02 

.66 

120 

895 

89:.. 

0 

V 

0 

67b 

207 

»» 

0  i; 

72 

44 

.02 

.86 

120 

695 

635» 

0 

0 

0 

902 

260 

0 

0  i 

67 

4*t 

•  02‘ 

.86 

120 

835 

6950 

5 

4.752 

46230 

9C*C 

247 

4276. 6 

119375:0  1154:766.6 

62 

44 

.02 

.86 

120 

895 

8550 

10 

3.504 

96620 

794 

212 

7546.176 

20491920  20439466.  ie 

57 

44 

.02 

.66 

120 

895 

895*U 

15 

14.256 

14433C 

706 

132 

lC*Ob*i.  Hi 

26272050  28262114.74 

52 

44 

.1*2 

.66 

120 

835 

8950 

20 

19. 006 

193320 

642 

186 

12203. 136 

35957520  35365723. 14 

47 

44 

.02 

.86 

120 

895 

8950 

25 

22.76 

241650 

557 

165 

1^4.  utc 

39672250  2336546..  32 

42 

44 

.0  c 

*  66 

120 

835 

655-;. 

30 

28.512 

283980 

533 

172 

16907. 616 

49876560  43633467.62 

j.7 

44 

.02 

.66 

120 

835 

8950 

35 

33. 264 

3283:0 

565 

156 

16794. 16 

52776260  52755154. 16 

JilJ 

44 

.02 

.88 

120 

895 

6550 

40 

38.016 

366640 

583 

161 

22163.328 

62245040  62271203.33 

27 

44 

.02 

.86 

120 

835 

8950 

45 

42.768 

434370 

396 

105 

16336. 128 

4567iS50  4566S766. :3 

22 

44 

.02 

.82 

120 

895 

8350 

50 

47.52 

4633*00 

286 

72 

12530.72 

34757600  34611130.72 

17 

44 

.02 

.62 

120 

895 

8350 

c  : 

52.272 

531620 

156 

33 

6154.432 

17543730  1755:9.4.43 

12 

7 

44 

.  02 

.66 

120 

895 

6950 

60 

57. t)2*» 

579360 

78 

16 

4447.672 

9275360  3263307 . 872 

44 

.02 

.66 

120 

635 

8950 

65 

61.776 

626230 

40 

7 

2471.04 

4396030  44C>C5C  i .  04 

44 

.02 

.66 

120 

635 

695l: 

70 

66.526 

676620 

18 

3 

11*37. 504 

2029860  2021057. 504 

-3 

4r 

.  Oc 

.66 

120 

895 

8350 

75 

71. 2S 

724*320 

/ 

4 

i 

436. 96 

724950  725446. 9£ 

-3 

44 

.02 

.66 

120 

635 

8950 

8o 

76. 032 

773280 

(» 

l5u.  .^4 

0  152.06. 

1 5tlwJ*u .  D  DC 

415673650  4 1 6032263. 0 

ENERGY  USE  (MBTU!  =  416.032890 


-ft-  OUTSIDE  TEMP 
-B-  CRACK.  LENGTH  (FT) 

-C-  iNFlLTRfiT IOf»  TER  FT  OF  CRACr.  tCFKJ 
-D-  TOTAL  INFILTRATION  THRO  CRACK 
-E-  DOOR  AREA  iSF) 

-f-  VELOCTIY  THRU  OPEN  DOOR  (FPKi 

-G-  INFILTRATION  THRU  OPEN  DOOR  (CFM)  BASED  ON  OPEN  5  KIN/HR 
-41-  TEMPERATURE  DIFFERENCE  BETWEEN  OUTSIDE  1  INSIDE 
-I-  HEAT  LOSS  THRU  CRACk  InFIl'RATIOn  (BTUH, 

-J-  ICAT  LOSS  THRU  OPEN  DOOR  (BTUH) 

-K-  HOURS  AT  OUTSIDE  TEMP.  -A-  FOR  LOSSES  THRU  CRACK. 

-L-  HOURS  AT  OUTSIDE  TEMP.  -A-  FOR  LOSSES  THRU  OPEN  DXR 
TO*AL  HEAT  LOSS  THRU  CRAU.  (MBTU: 

'OTAL  KCAT  LOSS  THRU  OPEN  DOOR  (MBTU) 

-0-  TOTAL.  HEAT  LOSS  THRU  OPEN  DOOR  t  CRACK  (MBTU) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO. 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  CAULKING  &  SEALING 
ISCAL  YEAR:  1989  ECO  #,s 

^ANALYSIS  DATE:  EC0N  LIFE 


7 

3 

8 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


4797 

264 

288 

4814 

0 

4814 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 
$ /MBTU 


SAVINGS 

MBTU/YR 


ANNUAL  DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *  SAVINGS 


0 

0 

0 

6578 

0 


A. 

ELEC 

12.97 

0 

0 

5.74 

B. 

DIST 

4.34 

0 

0 

7.18 

C. 

RESD 

3.49 

0 

0 

6.79 

D. 

LPG 

3.27 

298 

974 

6.75 

E. 

WOOD 

2.00 

0 

0 

6 . 41 

F. 

TOTAL 

298 

974 

NON 

ENERGY 

SAVINGS  or 

(COST),  disc 

=  7.00% 

A. 

ANNUAL 

RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 


0 

5.97 

0 


B. 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3)  (4) 

SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 
(COST)  OCCURANCE  FACTOR  SAVE (COST) 

0  1-00  0 

0  1.00  0 

0  1.00  0 

0  0 


2171 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 
IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4 ,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3 Bid/ YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (  2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 

V-l-15 


6578 


0 


974 

6578 

1.37 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO. 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  LOWER  HW  TEMPERATURE 
ISCAL  YEAR:  1989  ECO  #,s 

'aNALYSIS  DATE:  ECON  LIFE 


7 

17 

25 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


132 

0 

0 

119 

0 


119 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4 .34 

0 

0 

17.17 

0 

C. 

RESD 

3.49 

0 

6 

17.12 

0 

D. 

LPG 

3.27 

941 

3077 

16.15 

49695 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

941 

3077 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7. 

00% 

A. 

ANNUAL 

RECURRING 

0 

B. 


(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1) 


NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1)  (2)  (3) 

SAVINGS  YEAR  OF  DISCOUNT 
( COST )  OCCURANCE  FACTOR 

0  1-00 

0  1.00 

0  1.00 

0 


(4) 

DISCOUNTED 
SAVE (COST) 


0 

0 

0 

0 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 


D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  16399 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 


49695 


0 


4  . 


6. 


FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 
TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


3077 

49695 

418.31 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

ROJECT  NO.  &  TITLE:  DACA41-89-D-0007  INSTALL  PVC  CLOSURE  STRIPS 


ISCAL  YEAR:  1989 

ANALYSIS  DATE: 


ECO  #  ,S 
ECON  LIFE 


21 

8 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


795 

40 

48 

794 

0 

794 


ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


A. 

B. 

C. 

D. 

E. 

F. 


ELEC 

DIST 

RESD 

LPG 

WOOD 

TOTAL 


COST  * 

$ /MBTU 

12.97 

4.34 

3.49 

3.27 

2.00 


SAVINGS 

MBTU/YR 

0 

0 

0 

393 

0 

393 


ANNUAL  DISCOUNT  DISCOUNTED 
SAVINGS  FACTOR  *  SAVINGS 


0 

0 

0 

1285 

0 

1285 


5.74 
7.18 
6.79 

6.75 
6.41 


0 

0 

0 

8674 

0 


NON  ENERGY  SAVINGS  or  (COST),  disc  =  7.00% 

A.  ANNUAL  RECURRING 

(1)  DISCOUNT  FACTOR  (TABLE  A)  * 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 


0 

97 

0 


B.  NON  RECURRING 
ITEM 

a . 

b. 

c . 

d.  TOTAL 


(1) 

SAVINGS 
( COST ) 


(2) 

YEAR  OF 
OCCURANCE 


0 

0 

0 

0 


(3) 

DISCOUNT 

FACTOR 

1.00 

1.00 

1.00 


(4) 

DISCOUNTED 
SAVE (COST) 


0 

0 

0 

0 


2863 


# 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33) 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  ( 2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


8674 


0 


1285 

8674 

10.92 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  WINDOW,  DOOR  &  HW  MOD. 
FISCAL  YEAR:  1989  ECO  #,S  3,  17,  &21 

ANALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 


A.  CONSTRUCTION  COST  5724 

B.  SIOH  315 

C.  DESIGN  COST  343 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9  5744 

E.  SALVAGE  VALUE  0 

F.  TOTAL  INVESTMENT  (ID  -  IE)  5744 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL 

DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS 

FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4.34 

0 

0 

17.79 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

1632 

5337 

16.15 

86187 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

1632 

5337 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7.1 

00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

11.65 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 

0 

B. 

NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM 

SAVINGS 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

(COST) 

OCCURANCE 

FACTOR 

SAVE (COST) 

a. 

0 

1.00 

0 

b. 

0 

1.00 

0 

c. 

0 

1.00 

0 

d.  1 

TOTAL 

0 

0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  28442 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 


86187 


0 


5337 


5.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 


86187 


6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 


15.00 


*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


V-l-18 


COST  ESTIMATE  ANALYSIS  invitation/con  i  hactor  effective  pricing  date  I  date  prepared 

For  use  o*  thi»  form,  ire  TM  D  800  2.  »h«  proponent  nfloncy  It  USACE.  /  / 
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TOTAL  THIS  SHEET 


TOTAL  THIS  SHEET 


DA  FORM  5418  R,  Apr  85 


installation: _ e 

project:  - 

project  number 
temporary:  - 

permanent:  - 

point  of  contact: 


program  year 
category  code 


FY  91 


engineer  district 


other  (A-E) 


reviewed  by: 

installation  facility  engineer 


approved  by: 

macom  engineer 
name  _ 


phone 


autovon 


phone 


autovon 


phone 


autovon 


phone 


autovon 


phone 


autovon 


phone 


autovon 


project  development  brochure,  PDB-1 
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ac 


FORT  LEONARD  WOOD/  MISSOURI 


project  coordinator  for 
using  service 


functional  requirements  summary,  PDB-1 
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TM  5-800-3 


OBJECTIVE : 


THE  PURPOSE  OF  THIS  PROJECT  IS  TO  REDUCE  HEATING  AND  COOLING 
ENERGY  CONSUMPTION  AT  FORT  LEONARD  WOOD.  THIS  MAY  BE 
ACCOMPLISHED  BY  CAULKING  WINDOWS,  INSTALLING  AN  AIR  CURTAIN 
AND  LOWERING  TEMPERATURES  OF  WAS  WATER  AT  THE  LAUNDRY  FACILITY 
LOCATED  IN  BUILDING  2352. 

LP  GAS  CONSUMPTION  WILL  BE  REDUCED  BY  AN  ESTIMATED  163  2 
MILLION  BTU  PER  YEAR. 

THE  FIRST  YEAR  FUEL  COST  SAVINGS  WILL  BE  ABOUT  $5,337.  THE 
SAVINGS  INVESTMENT  RATION  FOR  THIS  PROJECT  IS  15.0.  THE 
SIMPLE  PAYBACK  IS  1.10  YEARS. 


koutrements: 

THIS  PROJECT  IS  REQUIRED  TO  REDUCE  ENERGY  CONSUMPTION  AT  FORT 
LEONARD  WOOD,  MISSOURI. 

MPACT  summary; 

IF  THIS  PROJECT  IS  APPROVED,  AN  ESTIMATED  1632  MBTU/YR  WILL 
BE  CONSERVED  EACH  YEAR.  THIS  WILL  AMOUNT  TO  A  COST  SAVINGS 
OF  $5,337. 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FORT  LEONARD  WOOD  WILL  NOT 
BE  ABLE  TO  ACHIEVE  THE  POTENTIAL  ENERGY  SAVINGS  THAT  THIS 
PROJECT  CAN  PROVIDE. 


_ — - — - - -  /“ - > 

functional  requirements  summary,  PDB-1 

_ I _ /  V _ 
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FORT  LEONARD  WOOD,  MISSOURI 


project  coordinator  for 
using  service 
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TM  5-800-3  A-21 


_ _ _ „ _ _ _ — - - - - -  \ 

f 

A.  SPECIAL  CONSIDERATIONS 

- J 

V - - - — - — - — - - - 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

_  ■ - 

_  - _  .  -  - 

ITEM 

A-1 

Pnst  pstimates  for  each  primary  and  supporting  facility 

_ R_ 

_x_ 

— 

A  2 

Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions 

NR 

A-3~ 

Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 

NR 

...  _ 

aX 

Assignment  of  airspace  _ 

NR 

— 

~x“ 

A -5 

Economic  analysis  of  alternatives  _ _ _ 

R 

A-6 

Approval  for  new  starts  - - 

NR 

_ 

A-7 

International  balance  of  payments  (IBOP)  coordination  with  U.S.  European  command  and 
NATO-overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  m  estimates) 

NR 

A  *8 

Impact  on  historic  places-on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 

NR 

—  •- 

_ _ _ _ _ _  — - “ * - 

NR 

_ 

A-9 

Exceptions  to  established  criteria 

A-X 

A*1 1 

Coordination  w»th  various  staff  agencies  {Provost  Marshall-physical  security,  etc.) 

NR 

Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 

R 

A 

_ 

_ 

aXT 

Reauired  completion  date 

R 

A 

_ 

— 

A-13 

A-14 

A-15 

Other  Special  Considerations  (List  and  number  items) 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM 

ENERGY  ENGINEERING  -  ANALYSIS  PROGRAM 

INSTALLATION  SCHEDULE 

! 

| 

R 

R 

R 

j 

c 

1 

X 

X 

-j 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

- - - -  < 

♦  by  whom  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  -  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

documentation  checklist 

» - — — - 

J 
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B.  SITE  DEVELOPMENT 


B-l  Consultation  with  the  District  Office  to  determine  and  evaluate  flood  plain  hazards 

g_2  Preparation,  submission,  and/or  approval  of  new 

(A)  General  Si  U  Plan _ _ _  -  —  —  ~ - ' 

(B)  Annotated  General  Site  Plan _ _  _  _  _ _  . 

(C)  Sketch  Site  Plan  _ _  ______  __  „  _ 

(0)  Facilities  Requirements  Sketch 


r 

ed 

0  - 
T3  E 

*  TJ 
<U 

C 

C  *D 

»  s 

*5  cc 

.! 

Qj  0> 

E  o 

cr  ~ 

CD  0> 

E  2 

cr  2 

H  Q 

u  < 

NR 

JiB 

Preparation  of 
Site  Survey 
Subsoil  information 


Approval  by  Department  of  Defense  Explosive  Safety  Board  (DDESB)  for  Safety  Site  Plan 
Other  Site  Development  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  it  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  thit  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  tummarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu¬ 
ment  which  it  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Conttruction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


_ _ _ _ — — -  / 

documentation  checklist! _ 
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C.  ARCHITECTURAL  &  STRUCTURAL  ] 

L - - - - - — - - - —  “  “  ’  " 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

ITEM 

C-1 

Reconciliation  with  troop  housing  programs  and  requirements 

NR 

C-2 

Evaluation  of  existinq  facilities  (including  degree  of  utilization) 

NR 

C-3 

Approval  for  removal  and  relocation  of  existing  useable  facilities  - - - 

NR 

C4 

Evaluation  of  off-post  community  facilities 

NR 

C-5 

Storage  and  maintenance  facilities  {including  nuclear  weapons) 

NR 

C-6 

Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 

NR 

C-7 

Coordination  of  aviation  facilities  with  FAA 

NR 

C-8 

Coordination  air  traffic  control  and  navigational  aids  with  USACC 

NR 

C-9 

Tabulation  of  types  and  numbers  of  aircraft 

NR 

C-10 

Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities 

NR 

C-1 1 

Coordination  chapels  with  Chief  of  Chaplains 

NR 

C-12 

Review  food  service  facilities  by  USATSA 

NR 

C-13 

Autometed  data  processing  system  or  equipment  approvals-cost  analysis  when  ADP  and/or 
communication  centers  not  co-located  with  related  facilities 

NR 

C-14 

Coordination  postal  facilities  with  U.S.  Postal  Service  Regional  Director 

NR 

C  1 5^ 

i  sundry  and  dry  cleaning  facilities  coordination  with  ASDd&L) 

NR 

C-16 

Tenant  facilities  coordination  with  installation  where  sited 

NR 

C-17 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition-review  by  DDESB  (See 
also  Item  B-4) 

NR 

» 

C-18 

Analysis  of  deficiencies  _ _ — - - 

R 

X 

C-1 9 

Consideration  of  alternatives 

R 

X 

C-20~ 

Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  persons 

NR 

C-21 

C-22 

As-build  drawings  for  alterations  or  additions  - 

NR 

- — 

— 

Availability  of  Standard  Design  or  site  adaptable  designs  _ - — — 

NR 

— 

Other  Architectural  &  Structural  (List  and  number  items) 

i 

V _ 

'"required  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  it  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

♦  BY  whom  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  -  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

v  ,  ■  — - 

r  -  -  m  u  m  m  m  \ 

r 

_ _ _ — - - - - - “ - - 

documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 

T> 

a> 

o  b 

?! 

5  cc 
?  o 
cc  z 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

- - - - -  - - - - - - - - "N 

ITEM 

E-1 

Environmental  impact  assessment _ _ _ _ _ _ _ 

R 

A 

E-2 

E 1 A  conclusions  require  Environmental  Impact  Statement 

NR 

E-3 

Determination  of  health,  environmental  or  related  hazards.  Assistance  to  determiner rx.stence  of  my 
health  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground  MD  21010. 
the  Office  of  the  Surgeon  General,  Attn:  DASG-HCH  (Army  Environmental  Hygiene  Agency) 

NR 

E-4 

Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 

NR 

E*5 

Corrective  measures  associated  with  Environmental  Impact  Statements  or 
assessment — list  separately  and  evaluate. 

NR 

Other  environmental  considerations  (list  and  number  items) 

” 

Required  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

*  BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

-  explain) 

-  -  . .  ^ 

documentation  checklist 

r- 
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COMMENTS 


ITEM 

A-l 


A- 5 

A-l  3 

A- 14 

C— 18 

C-19 


DOCUMENTATION  CHECK  LIST 


COMMENT 

COST  ESTIMATE:  THE  COST  OF  WINDOW  CAULKING,  AIR  CURTAIN 
AND  LOWERING  WATER  TEMPERATURES  IS  $6,524. 


CAULK  WINDOWS  4,797 

MODIFY  HOT  WATER  CONTROLS  132 

INSTALL  PVC  STRIP  CLOSURES  948 

TOTAL  CONSTRUCTION  COST  5,877 

SIOH  (5.5%)  294 

DESIGN  (6%)  353. 

TOTAL  REQUEST  (FY91)  $6,524 


A  DETAILED  BREAKDOWN  OF  THE  COST  ESTIMATE  IS  SUPPLIED  IN 
THE  DD  1391  DOCUMENTATION. 


ECONOMIC  ANALYSIS  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 
DETAILED  JUSTIFICATION,  SECTION  4. 


THIS  PROJECT  MEETS  ALL  ECIP  REQUIREMENTS  FOR  FUNDING. 


THIS  PROJECT  IS  PART  OF  THE  EEAP  CONDUCTED  AT  FORT 
LEONARD  WOOD  DURING  FY  89. 


ANALYSIS  OF  DEFICIENCIES:  SEE  ATTACHED  DD  1391. 


CONSIDERATION  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 

DETAILED  JUSTIFICATION,  SECTION  4. 


V-l-31 


A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable 
area  averages  _ _ _ _ _ 

Construction  phasing  requirements _ _ .. - 

Functional  support  equipment  (r^Thanical,  electrical,  structural,  and  security)  to  be  built  in _ 

Equipment  in  place  and  justification _ _ _  _ 

Other  equipment  and  furniture  (O&MA.OPA)  and  costs _ _ _ _ _ 

Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etc.) - 

Type  of  construction  (permanent,  temporary,  semi-permanent) _ _ _ 

Governmenrfurnished  equipment  (quantities,  procurement  time,  availability 

and  special  handling  and  storage  requirements).  Funds  used  for  procurement.  _ _ 


Other  special  considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
.  men:  which  is  attached.  — - 


*  B  V  WHOM  {Check  and  insert  appropriate  letter 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Attached 


B.  SITE  DEVELOPMENT 


CC  z  H  o 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes  _ _ 

Airfield  clearance,  explosive  storage,  working  hours,  safety^ 


Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Demolition/relocation  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 


Restrictions  on  disposal  of  demolished/relocated  materia! 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 


Landscape  considerations 

Protection  of  existing  vegetation 

Stockpl 1 e  topsoil 

Other  Site  Development  (List  and  number  Items) 


<■  - 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  *'R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 


ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Comment 

Attached 


r — 

C.  ARCHITECTURAL  &  STRUCTURAL 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

^  ITEM 

C-1 

Vihration-producinq  equipment  requiring  isolation  _ _ _ _ _ — 

NR 

Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads.  high  or  low 
loss  potential) 

NR 

C*3 

Protective  shelter  evaluation  and  resistant  design  criteria  (conventional/nuclear  blast  and  radia 
tion,  chemical/biological) 

NR 

C-4 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat.  special  treatment, 
permafrost  areas,  soil  bearing) 

NR 

C-5 

C-6 

Designation  and  strength  of  units  to  be  accommodated  — - - — - 

NR 

_ 

Requirements  and  data  for  special  design  projects  - - - 

NR 

_ _ _ 

r.7 

i  Jnusual  floor  and  roof  loads  (safes,  equipment)  _ — — - — 

NR _ 

- _ _ 

— 

C-8 

Security  features  (arms  rooms,  vaults,  interior  secure  areas)  _ _ _ _ 

NR_ 

"Other  Architectural  &  Structural  (List  and  number  items) 

I 

\ _ 

"required  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  end  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

r  *  B  Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

technical  data  checklist 

-  — - ' 
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D-9 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 

■  . .  'N 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

ITEM 

D-1 

dT~ 

Onprial  mechanical  retirements  or  considerations  (elevator,  crane,  hoist,  etcj - - 

R 

D 

_ _ _ _ 

Snecial  oeak  usage  periods  and  peak  leveling  techniques _ - 

NR 

R 

D 

— 

D-3 

D-4 

Maintenance  consideratioTTlaccessibility  of  eouioment.  compatibihty  with  ex.stmg  equip 
'Plumbing-availability,  general  system  type  and  characteristics  (proposed  and/or  existing,  me. 
compressed  air  and  gas)  -  - - - 

R 

D 

,lr,tinn  q-.niinH'hv  genpral  system  type  and  characteristics  (proposed  and/or  ex.st.ngl 

R 

D 

D-5 

D-6 

Ventilating,  air  condition/refrigeration-availability,  general  system  type  and  characteristics  (pro 
posed  and/or  existing) 

R 

J3 _ 

D 

— 

D-7 

Electrical-availability,  general  system  type  and  characteristics  mci.  airfield  lighting,  co 

tion  etc.  (proposed  and/or  existing) 

R 

D-8 

D-9 

Water  supply/waste  treatment-availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 

R 

_D_ _ 

_ 

Enerav  reauirements/fuel  conversion  (sources,  availability,  loads,  types  of  fuel,  etc.) - 

R 

NR 

D 

— 

— 

D-10 

Solar  energy  evaluation  - 

Other  Mechanical  &  Utility  Systems  (List  and  number  items] 

IN  IV- - 

7 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  it  relevant  and  it  required  for  thit  project. 
Enter  "NR-  if  item  it  irrelevant  and  it  not  required  for  thit  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu-  j 

r  *  BY  whom  (Check  and  insert  appropriate  tetter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

l  — -  1 - - - — ” 

technical  data  checklist 

- - — J 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  and  solid  waste  disposal  criteria 
Other  Environmental  Considerations  (List  and  number  items) 


*  13 

<U 

c 

C  TJ 

a>  QJ 

a,  § 

E  *5 

GO  a> 

E  £ 

o 

o  *- 

h  a 

o  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  **R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
l  mcnt  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Document 

Attached 


F.  FIRE  PROTECTION 


Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc., 
""other  Fire  Protection  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 


*  B  Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


merit  which  is  attached. 


_ _ _ _ _ _ _ _ _ _ — - - f -  “ 

technical  data  checklist] _ 
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Document 

Attached 


A.  SPECIAL  CONSIDERATIONS 


A-1  Factors  of  risk,  restriction,  or  unusual  circumstance  expected  to  increase  costs 
beyond  applicable  area  averages.  _ 

~(A)  Special  applicable  construction  codes/criteria  (NATO,  SOFA,  base  regulations, 

use  of  government  furnished  documents,  etc.) 

“(B)  SkiHedlabor  and/or  structural  material  availability  impact. _ __ _ 

A-2  Construction  phasing  requirements  _ _ _ 

773  Unique  contractor  requirements  (24  hr/day  work  capability;  safety  require- 

ments-AR  385-10.  DODI  1000.18,  DODD  1000.3,  DODI  6055.1;  etc.) _ j 

77  Utilities  available  to  contractor  (types,  metering,  costs,  billing,  etc.) _ 

77 5_  Secure  area  availability  for  contractor  equipment  and  materials  storage _ 

A‘6  Clearances  required  of  contractor  _ _ _ _ _ _ 

A-7  Contractor  work  area  (location,  limits)  _ _ _ __ _ _ _ 

"^8  Function  support  equipment  (mechanical,  electrical,  structural  support  require¬ 
ments)  _ 

IaT  ~~  Cranes  and  hoists  (loads,  controls,  uses,  etc.) _ _ _ 

A-9  Trash  handling  system  (availability,  storage  area  for  recyclable  materia!  to  co¬ 
incide  with  installation  resource  recovery  plan)  _ _ _ 

A-1  0  Real  property  installed  equipment  andjurmture _ 

(A)  Functional  support  equipment _ 

(B)  Equipment  in  place _ _ _ 

”7cT  Other  equipment  and  furniture  (O&MA,  OPA) _ _ _ 

A-11  Disposition  of  scrap  and  salvage  _ _ _ _ _ _ _ 

A_i2  Training  of  using  service  operating  personnel  (Operating  Manual,  etc.) _ 

A-1 3  Contingency  plan  for  incidental  discovery  of  archeological  artifacts  _ 

a_14  "  Maintenance  and  maintainability  (i.e.  avoiding  features  which  have  high  mainte¬ 
nance  requirements  or  new  maintenance  skills,  etc.) 

A*  15  Economic  Considerations _ _ _ _ 

— (A)  Projected  economic  life  associated  with  specified  functional  requirements. _ 

(B)  Special  economic  ranking  considerations — design  features  for  which  factors 


other  than  economics  (i.e.,  other  than  lowest  LCC)  should  govern  the  decision 
as  to  which  of  the  feasible  alternatives  should  be  selected,  including 

statement  of  locally  unacceptable  alternatives  and  reasons  therefor. _ _NR_ 


Projected  facility  utiiization'operation  schedule.  _  _  _  _  _  _  _  _ 

Planned  changes  in  facility  usage  during  economic  life  and  alterations  to  be  required. 

Projected  preventive-maintenance  (p-m)  strategy  (e.g.,  full  p-m  as 

recommended  by  manufacturer;  minimum  p-m— replace  failures  as  they 

occur,  and  little  else;  full  p-m  on  critical  items  only;  etc.).  _____  __  _ 

Projected  strategy  for  custodial  care  and  maintenance  for  most  commonly 
used  types  of  exterior  and  interior  finishes  (e.g..  frequencies  for  sweeping, 

vacuuming,  washing,  painting,  etc.).  _  _  _  _  _  _ 

"Design  features  that  experience  has  shown  require  excessive  M&R. 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source, 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


design  data  checklist 
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B.  SITE  DEVELOPMENT 


Required  site  plans  (incl.  design  and  construction  factors) 

Site  access  and  preferred  construct  ion  j^outes _ 

Site  restrictions  (airjMel^cl^a^nce^^sjve^to^ge,  etc.] _ 

Existing  facilities/functions  on ^dj^injng_^reas_(strucnjr«, ^aterials^rnpact) _ 

Disposal  areas  (trash^e^cavated  material  constraints] _ 

Borrow  and  spoil  areas  _ 


Grades  or  contours  existing _ _ 

Existing  trees,  turf,  ground  cove  ^landscape  development^rosion  c°n2i°l_  _  . 

Bridges  a nd_ fences  (applicable_design_cmeria] _ 

Railroads  (routing,  si dings^docks^ yards,  groundjngj _ 

Fire  station  and  security^ pol ice  location _ 

Site  util i ties— capacity  and  quantity  available  to  project  (sanitary  and  storm 
sewers,  drainage  ditches,  water  and  gas  service,  communication  lines,  hydrants 
and  sprinklers,  etc.) 


R  D 


New  facilities  clearlyjdentified _ 

Necessary  support  facilities  required  for  complete  functional  project  (ware¬ 
house,  igloo,  fuel  storage,  waste  treatment,  etc.) 

Subsoil  conditions  (actual  or  expected-groundwater,  permafrost,  etc.) _ 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) _ __ _ . 

Demolition/relocation  required  to  clear  site  (date) _ _ _ 

Pavement  types  and  requirements 

Design  loading  and  use J_r equ enc v^by_typ e_o f_p a vin g _ _ _ 

Street  size  and  layout  (jtr a_Tf ic_c ont ro£ ) _ 

Parking  lots  (signage,  etc.) _ 

Sidewalks  and  curbs  (handicapped,  etcJ _ _ _ 

Gutters,  culverts  and  other  drainage  factors _ 

Runways,  aprons  and  taxivvays _ _ 

Tie-down  anchors  or  grounds _ _ _ _ 

Special  surface  conditions  required _ _ _ _ _ 

Energy  conservation  siting  and  features  (wind  solar,  etc.).  See  also  DDC  Item 
D-13  (D)  &  (E) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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Comment 

Attached 


See 

Tech.  Data 
Checklist 

Item 

B.  SITE  DEVELOPMENT  (Continued) 

....  -A 

Required  or 

Not  Required 

To  Be 

Determined 

Comment 

Attached 

— 

Il 

u 

o  < 

- __ - . - - - - - - -  > 

ITEM 

B-5 

B-7 

AA1 

(B) 

Landscape  treatment 

Preservation  of  existing  features _ 

Proposed  planting  (low  maintenance  species,  locations  away  from  power  lines, 
etc.) 

_NR_ 

NR 

1 

— 

B-5 

B-8 

JA)_ 

JBJ_ 

(C) 

Storm  drainage(See  also  Item  E-4) 

Total  run-off  area  a_ffecting_p£oject _ 

Design  intensity  for  floods _ 

_  ~D^si7n7f  drainage  system  to  include  pick-up  system  and  outfall  lines 

NR_ 

NR 

"nr 

I 

I 

— 

B-9 

Consideration  of  Coastal  Zone  Management  Act  (PL  92-583.  1972;  Amendment 
PL  94-370,  1976) 

NR 

. _ A 

Other  Site  Development  Considerations  (List  and  number  items) 

k _ 

.. — J 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R“  »f  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  proiect. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 

L _ 

•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

design  data  checklist 

s' 

_ _ 
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See 

Tech.  Data 
Checklist 
Item 


C.  ARCHITECTURAL  &  STRUCTURAL 


O  tv  o  *-> 

HO  O  < 


Material  Hnnitations  (include  fill  and  paymg) - 

style  (existing,  planned  or  desired,  use  of  pre-eng.neered  gs 

considered)  _ _ _ _ 

Tl^^n^Tsp^oTd.ng,  sub^T moisture  control,  low  maintenance 

types  particularly  in  spill  areas) _ _______ _ — - 


C-8 

c-10 

C-11 

C-12 

"  cT 

C-13_ 

C-14 

C-4 

C-1 5 

C-1 6 

C-1 7 

C-18 

C*7 

C-19 

C-20 

C-2 

C-21 

C-2 

C-22 

C-3 

C-23 

(A) 

JB]_ 

(C) 

wans _  . 

'  "  Exterior  (materials,  jeajingofloints^gMeral  maintenance] 

'  ”  l"n"teri"o7waUs"and"partitions  (material,  finish,  fire  resistance,  subgrade  moisture 

control) _ _  — - 

Ceilings  (height,  finish,  acoustics) _ _ — __ - - - 

Windows  (type,  size,  special  treatment) - - - - — _  ^ 

Doorslwpe.  size,  nnwer  operation,  panic  hardware,  durability) 

Hardware  (finish,  location,  specialjnewUestricdons.  duality) 

"speciaTfin ishM ~(protective£oatjngs;jton-5pjrk i ng.  conducti^d-^t^  ^ 
Security  features  (windows,  doors,  hardware,  construction  of  walls, 
ceilings,  arms  rooms,  vaults,  etc.) _ 

levels'  locai^ 

Stairs,  elevatnrs  and  chutes  (location,  size,  type  of  usage) - 

Loading  docks  and  canopies _ -  - - — - 

~  yibratio'n-producing  equipment  requiring  isolation^ - 

~ Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat 

special  treatment,  creep  control)  _ 

<tnan  nr  unusual  clearance  re^uirementsjspan  or  height - 

~Sp^i^bav  sizes  (reflect'access  dimensions) - 

~  n1frrh°?^  o.ppnrt  renuirements  (hoists,  cranes) - 

^ToMoads^anTrequiremen ts  (live/dead  loads,  materials,  access,  low  mamtenan 
features  like  exterior  drains,  etc.) _ 

^Structural  spedal.tiesjs^abs.  surnp^t^nche^.j)^ - 

Seismic  zone  design  criteria - - - - - 

~  f  —  Isi.mmer/winter  prevailing  wind  .hurricane.  typhoon_ 

Protective  shelter  evaluation  and_res_istant  desjgncriteria  _  _ 

Explosive/nuclear  blast  (protective,  resistive,  suppressive,  venting  an  con.ai 
ment  structures) _ _ _ _ 

~  "  ^dl!t^n7roJ_ecjion_(tyPl.of_radi3bonL intensity,  source 

r  Chemical/biological  protection _ . - - 


-NB_. 

_£3B _ 

JIB _ 

NR 


HE _ 

HR — 


SY  WHOM  (Check  and  insert  appropriate  let 


Using  Service 


Construction  Service 


(Check  Comments  Attached  end 


Kptein) 


r  REQUIRED  OR  not  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
mutate  Enter  •FT  if  item  is  relevant  and  is  required  for  this  pro,ect. 

Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  pro.ect. 

TO  BE  DETERMINED  -  Inform.tion  needed  bu,  not  currently  available. 

Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached.  J 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

ment  which  is  attached.  _  _ 

design  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL  (Continued) 


C-24  Designation  and  strength  of  units  to  be  accommodated _ 

C-25  Requirements  for  special  design  projects _ _ _ 

C-26  Safety  features  (occupant  load,  maximum  travel  distance  to  exits,  hazard  to  be 

controlled  or  eliminated) _ __ _ ____h _ — _ — _ 

C-27  Special  design  features  for  handicapped, _ _ _ _ _ 1-1  NR 

Other  Architectural  and  Structural  (list  and  number  items) 


• 

T> 

V 

c 

C  TJ 

c 

QJ  QJ 

£ 

E  £ 

CD  oj 

=  <j 

E  2 

O  41 

o  £ 

K  O 

o  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  Item  I*  relevant  and  i*  required  for  this  project. 
Enter  "NR”  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insea  appropriate  letter) 
A  -  DFAE 

8  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  At  tech  ed  and 

explain) 


design  data  checklist 
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See 

Tech.  Data 

D  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 
_ — - - ' 

r - 

*U 

v.  0) 

o  ± 

n 

•5  tr 

• 

*D 

(D 

c 

.  1 

C  T3 
a )  o> 

E  f, 

A 

ll 

Checklist 

Item 

ITEM 

- - - - > 

CT  ~ 

Of  0 

X  z 

CO  cj 

0  Z 
y~  0 

E  £ 

0  ~ 

0  < 

n 

Q  < 

D*1 

D-1 

Special  mechanical  requirements  or  considerations 

NR 

_ 

1X2 

_D-2_ 

D-3 

Sperial  Deak  usage  periods  and  peak  leveling  techniques 

_NIL 

_ 

D-3 

Maintenance  considerations  {equipment  room  size,  layout,  location,  genera!  ac¬ 
cessibility  of  equipment,  compatibility  with  existing  equipment.) 

R 

D 

D*9 

D-4  _ 
D;5_ 
(A) 
(1)  ’ 

Enerav  monitoring  control  system  (EMCS)  and  permanent  utilities  metering 

NR 

_ 

D*4 

Plumbing  system  (proposed  and/or  existinjj _ 

General  piping  and  storage  system  _  _ _ 

Materials  (galvanized,  copper,  etc.) 

- 

-  -  - - 

R 

'  nC 

’~r 

_D  _ 

D  ” 

— 

— 

(2) 

R 

D 

(3) 

R 

D 

(4) 

R 

D 

(5) 

NR 

*  (6)  ’ 

R 

*  (7)  ’ 

NR 

(8) 

(B) 

7cT 

(D) 

~E) 

“fV 

(G) 

1h) 

(1) 

”1j) 

Other  (chemical,  fuel)  _ _ _ 

Facility  water  supply  _ 

Sanitary  drainage  system  _ 

Grease  interception  _ _ 

Chemical  waste  drainage  &  disposal  (incl.  explosive  process  waste) _ 

Radioactive  waste  _ 

Drinking  fountains  _ 

Water  treatment 

Emergency  fixtures  (showers,  eyewash  fountains)  _ 

NR 

R 

‘  NR 

R 

'nr 

'nr 

’  NR 
'  NR 
'NR 
'NR 

1  1  i  1  i  1  1  1  1  1 

IqI  IqI  1  1  1  1  1  If 

1  i  1  i  1  1  1  1  1  i 

— 

— 

~D-5 

~D-6 

“a7 

Heating  system  _ _ 

Existina  aeneration  plant 

— 

— 

R 

"IT 

U 

"D" ' 

— 

— 

’  liT 

~  Location  and  distance  from  new  facility  . 

"R“ 

D 

(2) 

Equipment  (type,  age,  fuel,  etc.)  . 

R 

D 

(3) 

Current  loads  (average,  peak,  reserves  for  this  and  other  projects,  load  level- 
ing  system) 

NR 

(4) 

NR' 

{51 

NR 

’  (6)  * 

Pollution  controls  . 

NR 

(7) 

Type  of  product 

NR 

J 

— J 

f 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R”  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  ^ 

— - - 

•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

_ 

_ design  data  checklist 
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E-15 


( - "  ' 

See 

Tech.  Data 
Checklist 

Item 

D  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 

-  - > 

\ 

Required  or 

Not  Required 

To  Be 

Determined 

Comment 

Attached 

Document 

Attached 

V 

ITEM 

D-5 

D-6 

D-5. 

D-6 

D-6 

7b) 

(D 

(2) 

(3) 

(4) 

(5) 

16) 

(7) 

Heatinq  system  (continued)  _ 

Requirements  for  proposed  faciUty _ _ — . - 

. Heat  load  requirements  (special  temperature  demands) . 

Controls,  metering  &  EMCS  requirements . 

. Distribution  system  (valves,  steam  pressure,  fluid  temperature) . 

Additional  equipment  specifications  - - - - 

NB_ 

NR... 

N.B.. 
N.R. . 
NR 

— 

— 

N.R. . 
NR 

NR 

NR__^ 

D-7 

1a> 

7Y) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

*  (9)  * 
(B) 

~uT 

(2) 

(3) 

(4) 

Ventilating/air  conditioning/refrigeration  system _ 

Existing  facilities  _  — .  — 

Type  of  plant  (refrigeration,  chilled  water,  etc.) . 

. Current  loads’ (average,  peak,  reserves  for  this  and  other  projects,  load  level- 

ing  system)  . 

NR 

NR  _ 
NR 

NR 

— 

— 

NR 

NR 

Distribution  system  . 

NR 

Special  filtration  requirements . 

. Special  humidity,  ventilation^  or  temperature  requirements . 

Freezers  or  coolers  _ 

Requirements  for  proposecMaciHty _ _ _  - 

Temperature,  humidity  and  vent  conditions ;  special  to  this  design . 

Control,  cycling,  metering  and  HMCS  requirements . 

NR 

NR 

NR  " 

NR 

m 

— 

— 

— 

NR 

NR 

NR 

(5) 

NR 

(6) 

‘(7)’ 

(8) 

Special  fire  and  security  considerations  for  this  project . 

Occupancy  hours  and  days  per  week 

NR 

NR 

NR 

_ 

. - - — 

D-8 

(A) 

U  f 

Heat  and  chilled  water  distribution  system _ 

NR  __ 
NR.  . 
NR 

— 

-- 

— 

*  (2)  * 

(3) 

(4) 

(5) 

Valving  and  sectionalizing  requirements . 

Sizing  for  future  facilities _ 

NR 

NR 

NR 

NR 

! 

_ 

-J 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Si9nificant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


ITEM 


D  -8_ 

JBi 
ID 
'  (2) 


{3). 

*(4). 
'  *15) 


D-9__ 

(A) 

"IbT 

(C) 

IdT 

IeT 

_|F)_ 

JhO 

_(jj_ 

jio 

ju 

(M) 

TnT 

(O) 

jpT 

JQ2 

jm 

(S) 

1t7 


Heat  and  chilled  water  distribution  systerMcontJnued) _ 

Chilled  wate^system _ 

Type  ot  service  . 


Existing  system  components 


Valving  and  sectionalizing  requirements . 

. Allowable  shut-down  of  service  for  main  connections . 


Sizing  for  future  facilities 


Electrical  system^ _ 

Power  service  characteristics  &  location _ 

Stand-by  power  (available^  required) _ 

_ Special  interior  functional  lighting  requirements  (brightness,  night,  emergency, 

justification)  _ _ 

Uninterruptible  power  required _ 

Commercial  tie-in  requirements  8^ restrictions _ 

Potential  for  increased  p owe rse ivice^ needed _ 

Service  outage  duration  limitations _ _ _ 

Security  alarm  systems  (type^&  location) _ 

’  Street . "pa rki ng" o7" secu rityjighting  brightness.  hours.  switching  .jtcj _ 

‘  Types  of  fix t^reiTrequ iredji nc  ludi ng_mounti ng,_N EC  classif ica t lon^e tcj - 

'  _T>|e7h^elx^n]ioTci7cuits_or  conduit  (functional_support_&  outlM  location) 

"  — Television  circuitsorconduitjfuncbonal  suppor£&_oujtleHocation^ _ 

Intercom  requirements  (locations,  type) _ _ 

Equipment  list  w/power  requirements _ _ _ 

Special" commu nicatTonT  requirements  (filtering,  maximum  fluctuation  limita- 

tions,  convertors,  etc.)  _ 

Electronic  shielding  &  interference  measures  (frequency  involved^ _ _ 

”  _ SpecialTwitches  &  conuoioudets,  receptacle_requi remen ts,  etc. _ 

Grounding  requirements,  lightning  protection _ 

'  —  Hazardous  en^r^™n7re7uirements  (location,  activity  involved.  NEC  classif i- 

cation,  type  of  hazard)  _ 

~  ”  Corrosion  control  (cathodic  protection)  _  _  _  _ _ 
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o 
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NR 

NR 


NR 

NR 

NR 

NR 


_  R. 

NR 
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NR 
_  R 

NR 
NR 
NR 
"  R 
NR 
NR 
NR 
NR 


NR 

NR 

NR 

NR 


NR 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R"  If  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR”  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ — 
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Electrical  system  (continued)  _ _ _ j 

Other  special  power  requirement^ (traHic^ontrol,  antenna,  etc.) _ 

~~  Applicability  of  task  nghtir^g£onsidjerat|ons _ i 

Power  management  and  metering  requirements  _ _ _ _ 

Electrical  Distribution _ 

Actual’s  estimatedjosd*  jpeak  &_average_IKW  demand)) _ 

Utility "compnay" distribution  system  (substations,  transmission  lines,  rate 

schedule,  etc.)  _ 

Government  owned  distribution  system  (switching  station,  transmission  lines, 

feeders,  etc.)  _ 

E7tirnatedTmpact"  <77  p7op«ed  equipment  installation  on  power  factor,  load 
balance  and  costs  for  corrective  action  proposed _ 

Overhead/un^rgroundJvoTtage^coriductor^ size, ^grounding,  etcJ _ 

Estimated  power  demand  factor  and  diversity  factor _ 

'  p^wTr  qu aiityrequiTements  (voltage  and  frequency  regulation)  _ 

Power  to  intrusion,  detection  alarm  systems  around  perimeter _ 

Airfield  lighting  requirements _ 

Area  &  location  to  be  served _ 

Source  of  power  (normal  &  emergency^ _ 

Vault  requirements _ 

Primary  feeders _ 

Control  cabling _ 

Runway" liTjhtTngJcemeHine,  edge,  distanc^markers^intensit^contjml) _ 

ThreshoFd.  approach,  &  s t r o be^beacon  tig hti ng_ _ 

Visual  approach  slope  indicators  (VAS|) _ 

”  ~~  Obstructions  I  igh  ting/bar  n^rnrarker^ _ 

Taxiway  edge  lighting _ 

HelipadZheliport  lighting  (£enmeter^landin_g di  rec  tion  ove  rlane,  etc-] - 

Water  supply  system _ _ 

Source  (commercial,  well,  storage,  etc  J _ 

Average  rate  of  supply  (FPD  at  PSI)^Currerit^&  Futijre _ 

Treatment  requirements _ _ 

Existing  system"- components  (type,  size,  capacity,  age,  material,  location, 
valving,  pressure,  etc.)  _ 


Required  or 

Not  Required 

To  Be 

Determined 

Comment 

Attached 

NR 

— 

— 

NR 

NR 

ill 

IT' 

— 

_  R_  _D 
NR  _ 

R_  D 

R  _D_" 

NR 

NR _ “ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ 

NR _ “ 

"  R _ " 

f  R  D“ 

j"  R  D" 

NR 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R”  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ _ 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
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MECHANICAL.  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


ITEM 


D-12 

JEi 

JFi 

(H) 

lif 

JKi 

( L) 


Water  supply  system  (continued) _ _ _ 

Chemical  analysis  of  water _ 

Emergency  storage  requirements _ _ 

Peak  hours  of  supply  (hours  fi^estimated  quantity) _ | 

"  Known  "minimal  rTquTemems  M  supported  function  or  Government  equipment 

(quantity  &  quality)  _ 

Chemical  feeder  &  piping  sy sterns^ _ 

Corrosion  control  (existing  ^planned) _ 

Metering  or  usage  restrictions _ 

”  ~  Location  ^7 ti7 pTinTs  (Available  capacity,  interruption  schedule) _ 


D-1 3 

1a[ 
7n 
*  (2) 

‘  (3) 

*  (4) 
(5) 

'  (6) 

J7i 

IB) 

’(cV 

Id) 


(4) 

(5) 

(6) ’ 

(7) 

(8) 
(9) 

(eT 

(F) 

7g) 


Waste  water  treatment  system _ 

Existing  system  &  components  (size,  capacity ,  characteristics^  _ _ 

Treatment  plant  . 

Collector  sewers  . 


Sewer  mains  (materials,  depth) 


Complete  treatment  —  industrial  process . 

Chemical,  fuel  or  oil  spill  collection  ^^HUies . 

Existing  flows  (min.,  avg.,  peak)  . , 


Hydraulic  capacity  _ 

'  Kn own/es tlmatedj ndustrial  ^functional_dischargej_(quantity  ^quaiity) 

Contributory  population  &  per  capita  contribution _ . 

Proposed  system  &  components  _ 

Treatment  plant  . 


Collection  sewers 


Lift  station 


Complete  treatment  (additions  or  modifications) 
Chemical,  fuel  or  oil  spill  collection  faciHties^ 
Waste  water  from  portable  water  treatment  plant 
Projected  flows— average  or  peak 


By-pass  restrictions  . 

Location  of  tie  poinW  (available  capacity,  interrupti ion  jchedule)_ 

Compliance  requirements  (federal,  state,  (°ca^ _ 

National  Pollution  Discharge  E I i nn i nat ion Sy ste nnj NP DE S)^ per nm t _ 
Corrosion  control  (existing  or  planned) _ _ _ _ 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


ITEM 


l1— 

lA) 

jbT 

IcT 

ID) 


E-2_ 

IaT 

IbT 

IcT 

JDJ_ 

IE) 

E-3 _ 

(A) 

IbT 

Id 

”Td2 

1e) 


Action  taken  to  comply  with  requ i remen ts _ 

Type  &  amount  of  pollutantsgenerated _ 

Results  of  proposed  abatement  measures _ 

_  Existing  control  equipment  &  monitoring  procedures _ _ _ 


E-4 

TaT 

TT 

(aT 

IbT 

”Tc7 

TdT 

"(eT 


Water  quality  _ ~ _ 

_  Wasle  water  treatmentj^a^a^m_entprogr£m_(PL_92-500  8^PL  95-217_) - 

_ Water  quality  criteria  &  s tandards^ ( feder alj tate^and^l ocaO _ 

Treatment  requirements  coordinated  with  EPA _ _ _ 

Facilities  to  be  installed  to  meet  regulatory  agency  criteria _ _ 


Air  quality  _ 

~  Applicable  air  quality  criteria  (federal,  state  and  local;  PL  95-95  and  Clean 


Air  Act  Amendment  of  1977) 


Solid  waste  disposal _ 

~ '  Applicable  solid  was t e  wi aj f edera Instate jin  d_t  oca  H _ 

Waste  volume  generated  (type  &  characteristics) _ 

Method  ofdisposal  (land  fill  an  davail  ability  of  landjeachate^etc.) - 

~  5Ts pos hion^ofjecy dable  materials  for  reuse  or  as_combus_tion_fuel _ 

_  Impact  on  installation  recycling  programs 


Effects  of  terrain  changes  (such  as  excavations,  roadways,  drainage  structures, 
etc.)  _ 


Measures  to  control  erosion 


Treatment  of  hazardous  mjitenal^ _ 

Handling  and~dfsposal  of  plychTorinated  biphenyls  (PCB)  in  electrical  trans- 

formers  _ 

Handling  and  disposal  of  asbestos^rnateriajs _ _ _ 

Handling  and  disposal  of  fiberglass  products  _ 

Storage  of  fuels  and  solvents _ 

Coordination^with  installation  spill  control  plans _ _ _ 

Other  Environmental  Considerations  (list  and  number  items) 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
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F.  FIRE  PROTECTION 


ITEM 


F-1 
JA}_ 
~ (B) 

jcT 

JD)_ 
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In 


F-2__ 

1a[ 

1c) 

(D) 

"TeT 


General  design  guidance _ 

Occupancy  type  (see  NFPA^  VOI^hap^) _ 

_\^t^s7p^y7h^8«editics  (existing  or  planned  extensions)  (capacity,  pump 

activation,  storage  tanks  and  pumps,  etc.)  _ 

Mobile  fire  apparatus  (response  d|stance/nme) _ _ 

—  pTredetectiorTand  alarm  s^st^^lejristingorplanned.jype.^ocetion.  «CJ_  _  . 
_  Automatic  suppression  systems  (water  sprinkler,  CO2,  foam  etc.— existing 

or  planned  _ 

“ Haza rd~o fTonte nB  How ,  ^dma^.Tig^SM  NFPA  101 ;  type-explosives,  flam¬ 
mable/toxic  chemicals,  radioactive  materials)  _ 


Special  fire  suppression  system  requirement _ 

Means  of  egress  _ 


Fire  area  limitations  _ 

~  Fire  walls,  partitions,  draftcurtains _ 

""  Detection  System  (type,  detectors,  supervision,  transmitters,  annunciators, 

backup  provisions)  _ 

_  Suppression^  system- (damage  by  water  to  costly  equipment,  shut  down  of 
operations)  _ _ _ _ _ _ _ 


Other  Fire  Protection  (list  and  number  items) 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  end  is  required  for  this  project. 
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TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 
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1.  COMPONENT 


ARMY 


FY  19  91  MILITARY  CONSTRUCTION  PROJECT  DATA  MARCH,  1991 


3.  installation  and  location 


4  PROJECT  TITLE 


REPLACE  STEAM  DRYERS  (ECIP) 


FORT  LEONARD  WOOD,  MISSOURI  REPLACE  STEAM  ukisks  ve 

5.  program  element  |  6.  CATEGORY  CODE  |  7.  PROJECT  NUMBER  |  8.  PROJECT  COST  ($000) 


93.9 


9.  COST  ESTIMATES 


220  LB  GAS  DRYER 


DUCTWORK 


(S000) 


42,000  84.000 


2.65  .106 


PIPING 


SUBTOTAL 


SIOH 


DESIGN 


TOTAL  REQUEST  (FY89) 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


THIS  PROJECT  CONSISTS  OF  INSTALLING  2  EACH,  220  LB  GAS  FIRED 
CLOTHES  DRYERS.  THESE  DRYERS  ARE  TO  BE  USED  IN  LIEU  OF  THE 
20  EXISTING  100  LB  STEAM  NOW  IN  USE  AT  THE  LAUNDRY  FACILITY 
(BUILDING  2352). 


THE  WORK  CONSIST  OF: 

INSTALLING  2  EACH  220  LB  GAS  FIRED  CLOTHES  DRYERS  WITH  ALL 
ASSOCIATED  EXHAUST  DUCTWORK,  PIPING  AND  CONNECTION  TO 
EXISTING  ELECTRICAL  SERVICE. 


DD  1391 

1  DEC  76 


PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 
UNTIL  EXHAUSTED  . 

FOR  OFFICIAL  USE  ONLY 

(WHEN  DA  TA  IS  ENTERED) 


page  no.  V-2-1 


ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


MAR  1991 


QUANTITATIVE  DATA,  JUSTIFICATION  AND  ADDITIONAL  DATA 
-  0  - 

ll.B  thru  ll.K  NOT  APPLICABLE 

ll.L  PROJECT 

INSTALL  TWO  GAS  FIRED  (220  LB)  DRYERS,  WITH  ALL 
ASSOCIATED  EXHAUST  DUCTWORK,  GAS  PIPING  AND  ELECTRICAL 
SERVICE  CONNECTION. 

ll.M  REQUIREMENTS 

INSTALLATION  OF  GAS  DRYERS  WILL  PROVIDE  IMMEDIATE 
CONSERVATION  OF  LP  GAS.  THIS  PROJECT  WILL  ALLOW 
CONTINUED  PRODUCTION  OF  LAUNDERED  ITEMS  AT  A  REDUCED  RATE 
OF  ENERGY  CONSUMPTION. 

11. N  CURRENT  SITUATION 

EXISTING  EQUIPMENT  IS  INEFFICIENT  AND  OUTDATED.  CURRENT 
ENERGY  CONSUMPTION  PER  LB.  OF  PRODUCTION  IS  EXTREMELY 
HIGH  COMPARED  TO  SIMILAR  COMMERCIAL  LAUNDRIES. 

11.0  IMPACT  IF  NOT  PROVIDED 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FUEL  REQUIREMENT 
REDUCTIONS  AFFORDED  BY  THIS  PROJECT  WILL  NOT  BE  REALIZED. 
THIS  PROJECT  WILL  CONTRIBUTE  ITS  SMALL  SHARE  TO  A  REDUCED 
NATIONAL  REQUIREMENT  FOR  FOREIGN  OIL. 


11. 
11. A 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA  MAR  1991 

FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


ll.P  ADDITIONAL 

A  FORMAL  ECONOMIC  ANALYSIS  HAS  BEEN  PREPARED.  SEE 
SRP-1  FOR  DETAILED  INFORMATION. 

PER  ECIP  CRITERIA,  ANNUAL  SAVINGS  ARE  AS  FOLLOWS: 

LP  GAS  3123  MBTU/YR 

ELECTRICITY  2.8  MBTU/YR 

ANNUAL  ENERGY  SAVINGS  $10,255 

SAVING  INVESTMENT  RATION  (SIR)  1.96 

SIMPLE  AMORTIZATION  8.24  YEARS 

CONSTRUCTION  COSTS  HAVE  BEEN  PROJECTED  USING  THE  TRI¬ 

SERVICE  MILITARY  CONSTRUCTION  PROGRAM  INDICES  OF  4.0% 
FOR  FY-89  AND  3.7%  FOR  FY-90. 

THIS  PROJECT  IS  A  RESULT  OF  EEAP/ESOS  STUDY  DACA41-89- 
D0007  . 


DETAILED  JUSTIFICATION 
D-l  GENERAL 

THIS  PROJECT  IS  NECESSARY  TO  SUPPORT  THE  ARMY ' S  EFFORT 
TO  REDUCE  ENERGY  CONSUMPTION.  THE  PROJECT  COMPRISES  OF 
INSTALLING  TWO  GAS  FIRED  DRYERS. 

D-2  ACCOMMODATIONS  NOW  IN  USE 

THE  LAUNDRY  FACILITY  CURRENTLY  USES  20  STEAM  DRYERS  WITH 
A  CAPACITY  OF  100  LBS.  EACH. 

EXISTING  STEAM  DRYERS  ARE  OUTDATED  AND  INEFFICIENT. 

DRYER  HEAT  IS  CURRENTLY  GENERATED  THROUGH  STEAM  SUPPLIED 
BY  CENTRAL  PLANT  BOILERS,  THEREFORE  EFFICIENCY  IS  LIMITED 
TO  THAT  OF  CENTRAL  PLANT  EQUIPMENT. 
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FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


D-3  ANALYSIS  OF  DEFICIENCY 

MUCH  OF  THE  PROCESS  EQUIPMENT  AT  THE  LAUNDRY  FACILITY  IS 
OVER  20  YEARS  OLD  AND  CONSIDERABLE  ENERGY  IS  WASTED  DUE 
TO  EQUIPMENT  INEFFICIENCIES.  THE  INSTALLATION  OF  A  NEW 
HOT  WATER  HEATER  AND  NEW  GAS  DRYERS  WILL  IMPROVE 
EFFICIENCY  AND  REDUCE  CONSUMPTION. 

D-4  CONSIDERATION  OF  ALTERNATIVES 

STEAM  DRYER  REPLACEMENT 

STEAM  DRYERS  COULD  BE  REPLACED  WITH  GAS  DRYERS  OF  THE 
SAME  CAPACITY,  HOWEVER,  100  LB  GAS  DRYERS  ARE  NOT  AS 
EFFICIENT  AS  THOSE  SELECTED  AND  EQUIPMENT  INSTALLATION 
COSTS  WOULD  INCREASE  OVER  THE  ALTERNATIVE  SLECTED. 

D-5  CRITERIA  FOR  PROPOSED  CONSTRUCTION 

THIS  PROJECT  IS  PROPOSED  TO  FACILITATE  ENERGY  CONSERVA¬ 
TION  AT  FORT  LEONARD  WOOD. 

ALL  EQUIPMENT  SELECTED  FOR  INSTALLATION  WILL  MEET  OR 
EXCEED  THOSE  EFFICIENCIES  INDICATED  IN  THE  CALCULATIONS. 

D-6  PROGRAM  FOR  RELATED  FURNISHINGS  AND  EQUIPMENT 

NO  RELATED  FURNISHINGS  AND  EQUIPMENT  ARE  INVOLVED  IN  THIS 
PROJECT.  BUILDING  INTERIOR  FUNCTION  IS  NOT  CHANGED  BY 
THIS  PROJECT. 

D-7  DISPOSAL  OF  PRESENT  ASSETS 

EXISTING  DRYERS  MAY  REMAIN  IN  PLACE,  HOWEVER,  IF  REMOVED 

UNDER  THIS  PROJECT,  STEAM  DRYERS  WILL  BE  TURNED  OVER  TO 
THE  POST  PROPERTY  DISPOSAL  OFFICER. 

D-8  SURVIVAL  MEASURES 

THIS  PROJECT  IS  NOT  SUITABLE  FOR  INCLUSION  OF  PROTECTIVE 
SHELTER . 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


MAR  1991 


D-9 


D-10 


D-ll 


D-12 


D— 13 


D-14 


SUMMARY  OF  ENVIRONMENTAL  CONSEQUENCES 

THIS  PROJECT  SHOULD  HAVE  NO  IMPACT  ON  AIR  OR  WATER 
POLLUTION  AT  FORT  LEONARD  WOOD.  THESE  SHOULD  BE  NO 
NEGATIVE  IMPACT  ON  THE  QUALITY  OF  HUMAN  ENVIRONMENT. 

EVALUATION  OF  FLOOD  HAZARDS 

THESE  FACILITIES  ARE  NOT  SITED  WITHIN  AREAS  KNOWN  TO  BE 
SUBJECT  TO  FLOODING. 

ECONOMIC  JUSTIFICATION 

THIS  PROJECT  IS  PART  OF  THE  ENERGY  CONSERVATION  INVEST¬ 
MENT  PROGRAM  (ECIP).  AN  ECONOMIC  ANALYSIS  HAS  BEEN 
PREPARED  TO  SHOW  THAT  THIS  PROJECT  MEETS  ALL  ECIP 
CRITERIA  FOR  SAVINGS  INVESTMENT  RATIO  (SIR)  AND  SIMPLE 
PAYBACK.  AN  ECONOMIC  ANALYSIS  CONFORMING  TO  ECIP 
GUIDELINES  MAY  BE  FOUND  IN  SPR-1. 

UTILITY  AND  COMMUNICATION  SUPPORT 

NO  RELATED  UTILITY  SUPPORT  PROJECTS  ARE  NEEDED.  EXISTING 
UTILITY  SUPPORT  IS  ADEQUATE. 

PROTECTION  OF  HISTORIC  PLACES  AND  ARCHAEOLOGICAL  SITES 

NO  BUILDINGS  AT  FORT  LEONARD  WOOD  ARE  ON  THE  NATIONAL 
REGISTER  OF  HISTORIC  PLACES.  THE  ENTIRE  FORT  IS  ON  AN 
ARCHAEOLOGICAL  SITE. 

THIS  PROJECT  WILL  HAVE  NO  EFFECT  UPON  THE  ARCHAEOLOGICAL 
SITE. 

PROJECT  DEVELOPMENT  BROCHURE  ( PDB ) 

A  PROJECT  DEVELOPMENT  BROCHURE  HAS  BEEN  PREPARED  FOR  THIS 
PROJECT  AND  HAS  BEEN  PROVIDED  AS  AN  ATTACHMENT. 
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MAR  1991 
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ENERGY  REQUIREMENTS 

THE  PROPOSED  PROJECT  WILL  REDUCE  THE  ENERGY  REQUIRED  BY 
AFFECTED  FACILITIES  BY  3123  MBTU/YR  OF  LP  GAS  AND  2.8 
MBTU/YR  OF  ELECTRICITY. 

SEE  ENERGY  REQUIREMENT  APPRAISAL  IN  SRP-3. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


MAR  1991 


SPECIAL  REQUIREMENTS  PARAGRAPHS  (SRP) 
SRP-1  ECONOMIC  ANALYSIS 


I.  NONRECURRING  INITIAL  CAPITAL  COSTS 


DUCTWORK  106 

PIPING  144 

220  LB  DRYERS  84.000 

TOTAL  CONSTRUCTION  COST  84,250 

SIOH  (5.5%)  4,640 

DESIGN  (6%)  5.050 

TOTAL  REQUEST  (FY91)  $93,900 

II.  RECURRING  ENERGY  SAVINGS 


INSTALLATION  COSTS  FOR  UNIT,  GAS  DRYERS  BY  LAUNDRY  MACHINERY 
CO.,  2210  CAMBELL  STREET,  KANSAS  CITY,  MO. 

ENERGY  COST  DATA  IS  FROM  ECIP  GUIDANCE  FOR  LIFE  CYCLE  COST 
ANALYSIS.  REGIONAL  COSTS  ARE  SPECIFIED  RATHER  THAN  ACTUAL 
INSTALLATION  COSTS. 

A.  ELECTRICAL 


MBTU  SAVED 

2.80  MBTU/YR 

KWH  SAVED 

= 

2.80  MBTU/YR 

3.413  BTU/KWH 

820  KWH/YR 

$  SAVED  =  2.8  MBTU/YR  X  12.97  $/MBTU  X  1.06  INDEX 

=  38/YR 
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FORT  LEONARD  WOOD,  MISSOURI 
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B. 


GAL/YR 


LIQUID  PETROLEUM  (LP)  GAS 
MBTU  SAVED  =  3.23 

3.23 


GALLONS  SAVED 


MBTU/YR 
MBTU/YR 

95,000  BTU/GAL 


$  SAVED 


32,874  GAL/YR  X  0.311  $/GAL 
10,219 


32,874 


SRP-2  COMMERCIAL  ACTIVITIES  ANALYSIS,  NOT  APPLICABLE 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
GAS  DRYER  INSTALLATION  (ECIP) 


MAR  1991 


SRP-3  ENERGY  REQUIREMENTS  APPRAISAL  (ERA) 


I.  PROJECT  DESCRIPTION 

THIS  PROJECT  IS  TO  INSTALL  TWO  GAS  FIRED  (220  LB)  DRYERS. 


II.  ESTIMATED  ENERGY  CONSUMPTION 

THIS  PROJECT  WILL  DECREASE 
THE  FOLLOWING  AMOUNTS: 

1.  ELECTRICITY 

2 .  LP  GAS 

3 .  ELECTRICAL  DEMAND 

4 .  WATER  SUPPLY 

5 .  SEWERAGE 

6 .  OTHER 


(-)  CONSUMPTION  OF  RESOURCES  BY 


820  KWH/YR 
3123  MBTU/YR 
MINIMAL 
-  0  - 
-  0  - 
-  0  - 


THIS  PROJECT  WILL  HAVE  NO  AFFECT  ON  THE  CAPACITY  OF  THE 
FOLLOWING  DELIVERY  SYSTEMS. 


1 .  HEATING 

2.  AIR  CONDITIONING 

3 .  ELECTRICAL  POWER 

4 .  WATER  SUPPLY 

THE  NEW  IMPACT  OF  THIS  PROJECT  WILL  BE  THE  REDUCTION  OF 
REQUIRED  HEATING  AND  ELECTRICAL  ENERGY.  THIS  SAVINGS  IS 
COMPATIBLE  WITH  THE  ARMY  DIRECTIVE  TO  REDUCE  THE  TOTAL  ENERGY 
USE. 


III.  ENERGY  SAVINGS  CALCULATIONS 

ENERGY  SAVINGS  WERE  CALCULATED  FOR  EACH  BUILDING  AND  ECO 
COMBINATION  COMPRISING  THIS  PROJECT.  A  SUMMARY  OF  THE  SAVINGS 
FOR  INDIVIDUAL  ECO'S  ARE  INCLUDED  WITHIN  THIS  SECTION. 

THE  ATTACHED  SAMPLE  CALCULATION  SHEETS  WERE  USED  TO  CALCULATE 
THE  INDIVIDUAL  SAVINGS.  EACH  SAMPLE  CALCULATION  PAGE  INCLUDES 
SOURCE  DOCUMENTATION. 
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ECO  #  20A 


DESCRIPTION:  REPLACE  EXISTING  STEAM  DRYERS  WITH  GAS  DRYERS  (220LB). 

SAVINGS  POTENTIAL:  NEW  GAS  DRYERS  ( 200LB  CAP)  USE  APPROXIMATELY  3000  BTU 

TO  REMOVE  1  POUND  OF  WATER.  EXISTING  STEAM  DRYERS  USE 
APPROXIMATELY  4050  BTU  TO  REMOVE  1  POUND  OF  WATER. 

A:  SAVINGS  BASED  ON  EXISTING  USE. 


AVERAGE  ANNUAL  PROD.  FOR  1  STEAM  DRYER  (LBS):  100000 
AVERAGE  ANNUAL  WATER  REMOVAL  (LBS  OF  H20) :  65000 
EXISTING  ENERGY  USE  (BTU  PER  LB  H20) :  4052 
EXISTING  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU) :  263.38 
(PLANT  EFFICIENCY  NOT  INCLUDED) 

EXISTING  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU):  351.1733 
(USING  75  %  PLANT  EFFICIENCY) 

NEW  ENERGY  USE  (BTU  PER  LB  H20) :  3000 
NEW  ANNUAL  ENERGY  USE  PER  DRYER  (MBTU):  195 
SAVINGS  PER  DRYER  PER  YEAR  (MBTU)  156.1733 
SAVINGS  FOR  20  DRYERS  3123.467 
SAVINGS  AT  $  3.27  PER  MBTU  10219.39 

B.  NUMBER  OF  NEW  DRYERS  REQUIRED 

EXISTING  ANNUAL  PROD. OF  STEAM  DRYERS  (LBS)  2000000 
NEW  PRODUCTION  RATE  PER  CYCLE  (LBS)  220 
CYCLE  TIME  15  MINUTES 

NEW  PRODUCTION  RATE  PER  HOUR  (LBS)  880 
HOURS  REQUIRED  PER  YEAR  2272.727 
(USE  TWO  SYSTEMS) 


C.  ELECTRICITY  SAVINGS 

EXISTING  ELECT.  USE  (TAKEN  FROM  TABLE  II-5) 


DRYER  TYPE 

# 

ANNUAL 

TOTAL 

KWH 

KWH 

A 

2 

895.2 

1790.4 

B 

7 

895.2 

6266.4 

c 

2 

2238 

4476 

D 

2 

1044.4 

2088.8 

E 

6 

1342.2 

8053.2 

H 

1 

1044.4 

1044.4 

23719.2 

NEW  ELECTRICITY  USE 

HRS 

KWH 

BLOWER  MTR  (KW) 

7.46 

2273 

16956.58 

BASKET  MTR  (KW) 

2.24 

2273 

5091.52 

BURNER  MTR  (KW) 

.  373 

2273 

847.829 

22895.93 

KWH  SAVINGS 

823 . 271 

MBTU  SAVINGS 

2.809824 

$  SAVINGS  @  12.97 

36.32 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  REPLACE  STM.  DRYERS 
FISCAL  YEAR:  1989  ECO  #,s  20A 

ANALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


84250 

4634 

5055 

84545 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL  DISCOUNT 

DISCOUNTED 

$ /MBTU 

MBTU/YR 

SAVINGS  FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

2.8 

36 

11.16 

405 

B. 

DIST 

4.34 

0 

0 

17.79 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D. 

LPG 

3.27 

3123 

10212 

16.15 

164927 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

3125.8 

10249 

NON 

ENERGY 

SAVINGS  or  ( COST ) , 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

0 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

11.65 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 

0 

B. 

NON  RECURRING 

(1) 

(2) 

(3) 

(4) 

ITEM  SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 

(COST)  OCCURANCE  FACTOR  SAVE (COST) 

a.  0  1.00  0 

b.  0  1.00  0 

C.  0  1.00  0 

d.  TOTAL  0  0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  ( 2F  X  .33)  54560 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


84545 


165332 


0 


10249 

165332 

1.96 
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installation:  fort  Leonard  wood - 

project: - - - 

project  number 

temporary:  - - —  program  year 

permanent:  - - - — —  category  code 

point  of  contact: 

user 


pomo 

....  date  — 

titles  _ 
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autovon 

dfae 

.  .  date 

titlp 
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engineer  district 
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FORT  LEONARD  WOOD,  MISSOURI 
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using  service 
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JECTIVE ; 


THE  PURPOSE  OF  THIS  PROJECT  IS  TO  REDUCE  HEATING  ENERGY 
CONSUMPTION  AT  FORT  LEONARD  WOOD.  THIS  MAY  BE  ACCOMPLISHED 
BY  INSTALLING  2  GAS  FIRED  DRYERS  AT  THE  LAUNDRY  FACILITY 
LOCATED  IN  BUILDING  2352. 

LP  GAS  CONSUMPTION  WILL  BE  REDUCED  BY  AN  ESTIMATED  3123 
MILLION  BTU  PER  YEAR. 

ELECTRICAL  ENERGY  CONSUMPTION  WILL  BE  REDUCED  BY  AN  ESTIMATED 
2.8  MILLION  BTU  PER  YEAR. 

THE  FIRST  YEAR  FUEL  COST  SAVINGS  WILL  BE  ABOUT  $10,255.  THE 
SAVINGS  INVESTMENT  RATION  FOR  THIS  PROJECT  IS  1.96.  THE 
SIMPLE  PAYBACK  IS  8.24  YEARS. 


'FIOUIREMENTS; 

THIS  PROJECT  IS  REQUIRED  TO  REDUCE  ENERGY  CONSUMPTION  AT  FORT 
LEONARD  WOOD,  MISSOURI. 

MPACT  SUMMARY: 

IF  THIS  PROJECT  IS  APPROVED,  AN  ESTIMATED  3126  MBTU/YR  WILL 
BE  CONSERVED  EACH  YEAR.  THIS  WILL  AMOUNT  TO  A  COST  SAVINGS 
OF  $10,255. 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FORT  LEONARD  WOOD  WILL  NOT 
BE  ABLE  TO  ACHIEVE  THE  POTENTIAL  ENERGY  SAVINGS  THAT  THIS 
PROJECT  CAN  PROVIDE. 


- - - - - - - - - \  f - ' 

functional  requirements  summary,  PDB-1 

_ ___ _ _ _ J  v _ 
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FORT  LEONARD  WOOD/  MISSOURI 


project  coordinator  for 
using  service 


detailed  functional  requirements,  PDB-2 
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TM  5-800-3 


A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility _ _ _ _ _ _ 

Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions _ 

Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.)  _ 

Assignment  of  airspace  _ _ _ _ _ __ _ _ _ 

Economic  analysis  of  alternatives  _ _ _ _ _ 

Approval  for  new  starts  _ ______ _ _ _ — _ — 

International  balance  of  payments  (IBOP)  coordination  with  U.S.  European  command  and 
NATO-overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates! 

Impact  on  historic  places-on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 

Exceptions  to  established  criteria _ __ _ _ _ 

Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) _ _ _ _ _ 

Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) _ _ 

Required  completion  date  _ _ _ - _ _ _ 

Other  Special  Considerations  (List  and  number  items) 


NR 


_NR 

_NF[ _ 

R  A 
R 


A-13  ENERGY  CONSERVATION  INVESTMENT  PROGRAM 

A-14  ENERGY  ENGINEERING  -  ANALYSIS  PROGRAM 


A-15  INSTALLATION  SCHEDULE 


R  C 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 


ment  which  is  attached. 


*  BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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B.  SITE  DEVELOPMENT 


Consultation  with  the  District  Office  to  determine  and  evaluate  flood  plain  hazards 

Preparation,  submission,  and/or  approval  of  new 

General  Site  Plan _ _  _  „  _  _  —  —  —  — -  —  - 

Annotated  General  Site  Plan  _  _  _ _ _  _ 

Sketch  Site  Plan  „  _  _  __  __ 

Facilities  Requirements  Sketch 

Preparation  of 
Site  Survey 
Subsoil  information 


Approval  by  Department  of  Defense  Explosive  Safety  Board  (DDESB)  for  Safety  Site  Plan 
Other  Site  Development  Considerations  (List  and  number  items) 


T> 

o  C.  *  T5 

°  -  0> 

"O  O'  ■- 

£  0>  n  £ 

C  TJ 
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E  -5 

^  5  “2 

E  ™ 

£T  Z  K  Q 
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NR 

_NB _ 

_NR _ 

_ _ 

_NR _ 

_  _ 

NR 

_NR_  _ 

NR 

NR 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
ment  which  it  attached.  ■  — 


*  B  Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist] _ 
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C.  ARCHITECTURAL  &  STRUCTURAL 


*  *D 
<D 


J 


ITEM 

C-1 

Reconciliation  with  troop  housing  programs  and  requirements 

C-2 

Evaluation  of  existing  facilities  (including  degree  of  utilization) 

C-3 

ADDroval  for  removal  and  relocation  of  existing  useable  facilities 

C-4 

Evaluation  of  off-post  community  facilities 

C-5 

Storage  and  maintenance  facilities  (including  nuclear  weapons) 

C-6 

Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 

C-7 

Coordination  of  aviation  facilities  with  FAA 

C-8 

Coordination  air  traffic  control  and  navigational  aids  with  USACC 

C-9 

Tabulation  of  types  and  numbers  of  aircraft 

C-10~ 

Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities 

C-11 

Coordination  chapels  with  Chief  of  Chaplains 

C-12 

Review  food  service  facilities  by  USATSA 

C-13 

Automated  data  processing  system  or  equipment  approvals-cost  analysis  when  ADP  and/or 
communication  centers  not  co-located  with  related  facilities 

C-1 4 

Coordination  postal  facilities  with  U.S.  Postal  Service  Regional  Director 

C-15 

Laundry  and  dry  cleaning  facilities  coordination  with  ASDO&L) 

C-16 

Tenant  facilities  coordination  with  installation  where  sited 

C-17 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition-review  by  DDESB  (bee 
also  Item  B-4) 

C-18 

Analysis  of  deficiencies 

019 

Consideration  of  alternatives 

C-2oT 

Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  persons 

C-21 

As-build  drawings  for  alterations  or  additions 

C-22~ 

Availability  of  Standard  Design  or  site  adaptable  designs 

Other  Architectural  &  Structural  (List  and  number  items) 

1 1 
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To  Be 
Determin 

Commeni 

Attached 

I 

D  O 
o  2 
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Q  < 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

i 

R 

X 

R 

X 

NR 

NR 

— 

NR 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 
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♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 


DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu 


explain) 


documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assessment _ __ _ _ _  _ _ _ _ 

EiA  conclusions  require  Environmental  Impact  Statement _ _ _ - _ _ 

^Determination  of  health,  environmental  or  related  hazards.  Assistance  to  determine  existence  of  any 
health  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground,  MD  21010, 
the  Office  of  the  Surgeon  General.  Attn:  DASG-HCH  (Army  Environmental  Hygiene  Agency) 

Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level  ’ _ 

Corrective  measures  associated  with  Environmental  Impact  Statements  or 

assessment — list  separately  and  evaluate.  _ _ _ 

Other  environmental  considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
L  ment  which  is  attached. 


*  BY  WHOM  {Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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COMMENTS 


ITEM 

A-l 


A- 5 

A- 13 

A-l  4 

C-18 

C— 19 


DOCUMENTATION  CHECK  LIST 


COMMENT 

COST  ESTIMATE:  THE  COST  OF  INSTALLED  GAS  DRYERS  IS 

$93,900. 


DUCT  WORK  106 

PIPING  144 

220  LB  DRYERS  84.000 

TOTAL  CONSTRUCTION  COST  84,250 

SIOH  (5.5%)  4,640 

DESIGN  (6%)  5_,„050 

TOTAL  REQUEST  (FY91)  $93,940 


A  DETAILED  BREAKDOWN  OF  THE  COST  ESTIMATE  IS  SUPPLIED  IN 
THE  DD  1391  DOCUMENTATION. 


ECONOMIC  ANALYSIS  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 
DETAILED  JUSTIFICATION,  SECTION  4. 


THIS  PROJECT  MEETS  ALL  ECIP  REQUIREMENTS  FOR  FUNDING. 


THIS  PROJECT  IS  PART  OF  THE  EEAP  CONDUCTED  AT  FORT 
LEONARD  WOOD  DURING  FY  89. 


ANALYSIS  OF  DEFICIENCIES:  SEE  ATTACHED  DD  1391. 


CONSIDERATION  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 

DETAILED  JUSTIFICATION,  SECTION  4. 


A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable^ 

area  averages  _ _ _ 

Construction  phasing  requirements  _ _____ _ _ — - 

Functional  support  equipment  (mechanical,  electrical,  structural,  and  security)  to  be  built  in 

Equipment  in  place  and  justification _ _ _ _ _ . 

Other  equipment  and  furniture  (O&MA,  OPA)  and  costs _ _ _ _ _ _ 

Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  newtechnology  testing,  etc.)  _ 

Type  of  construction  (permanent,  temporary,  semi-permanent)  _ _ 

Government  furnished  equipment  (quantities,  procurement  time,  availability 

and  special  handling  and  storage  requirements).  Funds  used  for  procurement.  _ 

Other  special  considerations  (list  and  number  items) 


*  *o 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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B.  SITE  DEVELOPMENT 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes  _ _ — 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc^ 


i 


Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Demolition/relocation  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

Landscape  considerations 

Protection  of  existing  vegetation 

Stockpile  topsoil 

Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR”  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached- 


•BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 


explain) 


technical  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL  ) 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

ITEM 

C-1 

C-2 

NR 

Seismic  zone  and  other  design  load  criteria  (typhoon,  humcane,  earthquake  loads,  high  or  low 
loss  potential) 

NR 

C-3 

Protective  shelter  evaluation  and  resistant  design  criteria  (conventional/nuclear  blast  and  radia 
tion,  chemical/biological) 

NR 

C-4 

'Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 

NR 

C*5 

Designation  and  strength  of  units  to  be  accommodated  _ _ 

NR 

_ 

C-6 

Requirements  and  data  for  special  design  projects  - 

NR 

_ 

C-7 

Unusual  floor  and  roof  loads  (safes,  equipment)  _ _ _ 

_NR_ 

C-8 

Security  features  (arms  rooms,  vaults,  interior  secure  areas) 

NR_ 

_ 

Other  Architectural  &  Structural  (List  and  number  items) 

7 

\ _ 

^REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R”  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 

*  B  Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  -  Construction  Service 

D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 

explain) 

- - - J 

technical  data  checklist 

* -  i 

DA  FORM  5024-C-R,  Feb  82 


V-2-25 


TM  5-800-3  D-9 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


n.-  I  mechanical  requirements  or  consider^tionsje^to^^  - - - 

~  X  c»^-.ai  n«k  usage  periods  and  peak  leveling  techniques _ _ _ ,  _  — 

53-  -iiU5^555S7  .»«•<«  *»•  ‘M  m' 

compressed  air  and  gas)  _ _ _ _ _ _ — : — - 

51 - u..>.n1-auaii«hilitv.  general  system  type  and  characteristics  (proposed  and/or  ex.sting 

&T  -^^^^^geration-avanabllitv.  genera,  system  type  and  characteristics  (p“ 

posed  and/or  existing)  - - -  - - - - : — 

51 - general  system  type  and  ch^acteristics  incl.  airfield  lighting,  communica 

tion  etc.  (proposed  and/or  existing)  _  _ _ _ _ _ _ — 

55-  «<* 

and/or  existing)  _ _ _ - _ _ _ _ _ 

51 - j^y  requirements/fuel  conversion  (sources,  availability.  loads^type^oHuel,  etc. - 

p.10  Solar  energy  evaluation  - - - - ~  ~ 

I  OtheTwiechanica I  &  Utility  Systems  (List  and  number  items) 


DCZ  HO 


""required  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
mon”  ate  Enter  "R"  if  item  is  relevant  and  is  retired  for  this  pro,e=t. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  th.s  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
ment  which  is  attached. 


*  BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  -  Using  Service 
C  -  Construction  Service 
D  -  Designer 

E  —  Other  (Check  Comments  Attached  and 


— - - - f - ' 

technical  data  checklist]! _ 
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Document 

Attached 


ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  and  solid  waste  disposal  criteria 
Other  Environmental  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. _ 


*  BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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F.  FIRE  PROTECTION 


F-1  I  Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etcj - N|L 

Other  Fire  Protection  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  -  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


lent  which  is  attached. 


_ _ _ — - - - - - - \ - 

technical  data  checklist! _ 


DA  FORM  5024-F-R,  Feb  82 


V-2-28 


TM  5-800-3 


A.  SPECIAL  CONSIDERATIONS 


A*1  Factors  of  risk,  restriction,  or  unusual  circumstance  expected  to  increase  costs 
beyond  applicable  area  averages.  ^ 

(A)  Special  applicable  construction  codes/criteria  (NATO,  SOFA,  base  regulations, 

use  of  government  furnished  documents,  etc.) 

~7bT  Skilled  labor  and/or  structural  material  availability  impact.  _ 

A-2  Construction  phasing  requirements _ _ — _ 

A-3  Unique  contractor  requirements  (24  hr/day  work  capability;  safety  require- 
ments-AR  385-10,  DODI  1000.18,  DODD  1000.3,  DODI  6055.1;  etc.) _ 

~A4  Utilities  available  to  contractor  (types,  metering,  costs,  billing,  etc.) _ 

A- 5  Secure  area  availability  for  contractor  equipment  and  materials  storage _ 

A-6  Clearances  required  of  contractor _ __ _ _ _ _ 

A-7  Contractor  work  area  (location,  limits)  _ _ _ __ 

A- 8  Function  support  equipment  (mechanical,  electrical,  structural  support  require¬ 
ments)  _ _ 

~(A)  Cranes  and  hoists  (loads,  controls,  uses,  etc.)  _ 

A-9  Trash  handling  system  (availability,  storage  area  for  recyclable  material  to  co¬ 
incide  with  installation  resource  recovery  plan) 

A-1 0  Rea!  property  installed  equipment  andjurruture _ 

(A)  Functional  support  equipment  _ 

(B)  Equipment  in  place  _ 

(C)  Other  equipment  and  furniture  (O&MA,  OPA) _ 

A-1 1  Disposition  of  scrap  and  salvage _ _ _ 

ATi2~"  Training  of  using  service  operating  personnel  (Operating  Manual,  etc.) _ 

A  13^  Contingency  plan  for  incidental  discovery  of  archeological  artifacts _ 

A-1 Maintenance  and  maintainability  (i.e.  avoiding  features  which  have  high  mainte¬ 
nance  requirements  or  new  maintenance  skills,  etc.)  R 

A-1 5  Economic  Considerations  _ _ _ _ NR 

(A)  Projected  economic  life  associated  with  specified  functional  requirements. _ NR 

(B)  Special  economic  ranking  considerations— design  features  for  which  factors 
other  than  economics  (i.e.,  other  than  lowest  LCC)  should  govern  the  decision 
as  to  which  of  the  feasible  alternatives  should  be  selected,  including 

statement  of  locally  unacceptable  alternatives  and  reasons  therefor.  NR 


statement  of  locally  unacceptable  alternatives  and  reasons  therefor.  NR 

Projected  facility  utilization  operation  schedule.  _  _  _  _  _  _  _  _NR_ 

Planned  changes  in  facility  usage  during  economic  life  and  alterations  to  be  required. _  NR 


Projected  preventive-maintenance  (p-m)  strategy  (e.g.,  full  p-m  as 
recommended  by  manufacturer;  minimum  p-m— replace  failures  as  they 
occur,  and  little  else;  full  p-m  on  critical  items  only;  etc.). 

Projected  strategy  for  custodial  care  and  maintenance  for  most  commonly 
used  types  of  exterior  and  interior  finishes  (e.g.,  frequencies  for  sweeping, 
vacuuming,  washing,  painting,  etc.).  __  _ 

"Design  features  that  experience  has  shown  require  excessive  M&R. 


*D 

0)  4. 

.£  c  -o 

Ea>  o> 

p  .c 

«  5  £  CO 

o  <D  o  Z> 

HQ  o  < 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 


B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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B.  SITE  DEVELOPMENT 


Required  site  plans  (incl.  design  and  construction  factors) 

Site  access  and  preferred  construction  naujtes _ _ _ 

Site  restrictions  (airfte  ^clearance,  explosjve^to^age^etc.) _ _ 

Existing  facilities/functions  on _adjoinmg_areas Jstructu res, material s,Jnrip act) _ 
Disposal  areasjtrash^excavated  material,  constraints) _ 

Borrow  and  spoil  areas _ 

Grades  or  contours  existing _ 

Existing  trees,  turf,  ground  cove  ^landscape  ^v^lppment^rosion  control _ 

Bridges  and  fences  Upplicablejdesign^cjMtenaJ _ 

Railroads  (routing,  sidings^dock^ yards,  grounding) _ 

Fire  station  and  security  police  location _ 

Site  utilities— capacity  and  quantity  available  to  project  (sanitary  and  storm 
sewers,  drainage  ditches,  water  and  gas  service,  communication  lines,  hydrants 
and  sprinklers,  etc.) 


m _ 

NR _ 

NR _ 

_R_  _A_ 

_NR _ 

_NR _ 

_NR  _  _ 

NR _ ‘ 

NR _ 

NR 


New  facilities  c learl y_iden tif ied _ 

Necessary  support  facilities  required  for  complete  functional  project  (ware¬ 
house,  igloo,  fuel  storage,  waste  treatment,  etc.) 

Subsoil  conditions  (actual  or  expected-groundwater,  permafrost,  etc.) _ 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way)  _ _ _ 

Demolition/relocation  required  to  clear  site  (date) _ _ _ _ 

Pavement  types  and  requirements 

Design  loading_and  u^e_frequency_by_type_of Jiving _ 

Street  size  and  layout  (ua_ffic_co£i_trdJ_ _ 

Pa  rkingj_ots^  (signage^  etc.) _ _ _ _ _ 

Sidewalks  and  c u rb sjh an d^c apped , etc_^ _ 

Gutters,  culverts  and_othe£_drainage_facto£S _ 

Runways,  aprons  and  tjjxivvays _ 

Tie-down  anchors  or  grounds _ _ 

Special  surface  conditions  required _ __ _ 

Energy  conservation  siting  and  features  (wind  solar,  etc.).  See  also  DDC  Item 
D-13  (D)  &  (E) 


R_  J5_ 
NR 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


w — 

•by  WHOM  (Check  and  insert  appropriate  letter) 

A 

-  DFAE 

B 

—  Using  Service 

C 

—  Construction  Service 

D 

—  Designer 

E 

—  Other  (Check  Comments  Attached  and 

explain) 

design  data  checklist 
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B.  SITE  DEVELOPMENT  (Continued) 


B-7  Landscape  treatment 
(A)  Preservation  of^ejdstingje^tu^es 


Proposed  planting  (low  maintenance  species,  locations  away  from  power  lines, 

etc.) _ _ __ _ 

Storm  drainage(See  also  Item  E-4) 

Tot  al^  run  -of f  _area^a  ffe  cti  ngp  ro  j  ec  t _ 

Design  intensity  for  floods _ 

Design  of  storm  drainage  system  to  include  pickup  system  and  outfall  lines _ 

Consideration  of  Coastal  Zone  Management  Act  (PL  92-583,  1972;  Amendment 

PL  94-370,  1976)  _ _ _ _ _ 

Other  Site  Development  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  proiect. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist! 
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See 
Tech.  Data) 
Checklist 
Item 


C-7 


C-3 


C-8 


C-7 


C-2 


C-2 


C-3 


C.  ARCHITECTURAL  &  STRUCTURAL 


ITEM 


C-1 


C-2 


C-3 


'Floors  (typeTfi^pecian^ding.  subgrrfT^S^^U^ 
types  particularly  in  spill  areas) _ _ _ _ _ 


Walls 


Exterior  (materials,  seajingonoints^general  maintenance^  _ 

In terioTwalls'an d  partitions  (material,  finish,  fire  resistance,  subgrade  moisture 
control) 


C-7 


C-8 


C-9 


C-10 


c-11 


c-1 2 


C-1 5 


Hardware  innisn,  —  — — - - -  .  i 

"gnpriai^  finishes  (protective  coatings,  norvsparking.  conductive,  aad^SiSt^t )_ 
"security- featu res  (windows,  doors,  hardware,  construction  of  walls,  floors 
ceilings,  arms  rooms,  vaults,  etc.) 


ceilings,  ami*  .  - - -  •  _ _ _ _ _ _ — - t 

^T^jiTation  requirements  (expectedandrequired  levels,  loca_tionl_ 
Stairs,  elevators  and  chutes  (location,  size,  type  of  usage) - - - 


Loading  docks  and  canopies 


Vihratioh-producing  equipment  requiring  isolation_ 


ViDrauun'iJi  - _z - - - - - - ,  ,  , 

"unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  m  , 
special  treatment,  creep  control) 


C-1 8 


C-1 9 


i  lupmean  »■  1  -  - - - - - -  .  _ 

~^7o access,  low  maintenance 

features  like  exterior  drains,  etc.) _ _ „ - - - 

Structu raTspecial i ties  ( slabs,  s  u  m  ps._tren  c hes^.  pit s) - - - 

Seismic  zone  design  criteria 


^etsrmc  zone  - - - - - - -  . 

a.d,  ,>.inH  loads  (summer/winter  prevailing^J^ricanejyptlgggl 
^rotective_shelte7evaiu^ation  and_resjstant  desjgncriteria 


a. 


NR 


NR 


NR 


NR 

'nr' 

NR 


itecxtvK  biicuci  - -  . 

Explosive/nuclear  blast  (protective,  resistive,  suppressive,  vent, ng  and 

ment  structures) _ _ _ _ 

'  Radiation ^protectiojT_(tvP£_of_f^diabom  intensity,  source] - 

Chemical  /biological  protection _ _ _ _ _ _ _ _ 


JNR 

NR 


NR 

NR 


NR 


Jffi 


|_NR_ 

JJR. 


_ m 


NR 


t-  a 


-0— 


NR_ _ _ _ 


- - 


REQUIRED  OR  not  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate  Enter  "R"  if  item  is  relevant  and  is  required  for  th.s  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  th,s  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
mant  which  is  attached. 


•by  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
q  —  Construction  Service 
D  -  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL  (Continued) 


Designation  and  strength  of  units  to  be  accommodated _ _ _ 


Requirements  for  special  design  projects _ 

Safety  features  (occupant  load,  maximum  travel  distance  to  exits,  hazard  to  be 

controlled  or  eliminated) _ _ _ _ _ 

Special  design  features  for  handicapped. _ _ _ — - 

Other  Architectural  and  Structural  (list  and  number  items) 


,NR. 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com* 
munlcate.  Enter  "R"  If  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  it  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


Special  mechanical  requirements  or  considerations _ _ _ 

Special  peak  usage  periods  and  peak  leveling  techniques _ 

Maintenance  considerations  {equipment  room  size,  layout,  location,  general  ac¬ 
cessibility  of  equipment,  compatibility  with  existing  equipment.) 

Energy  monitoring  control  system  (EMCS)  and  permanent  utilities  metering _ 

Plumbing  system_jprop^ed_ajTd/or  existing) _ 

General  piping  and  storage  system  ^  _ _ _ .  .  _ 

Materials  (galvanized,  copper,  etc.)  . 

Insulation  . 

Natural  or  LP  gas  . 

Venting  . 

Distilled  water  . 


Compressed  air 
Hospital  &  surgical  gases 


Other  (chemical,  fuel) 
Facility  water  supply 


Garbage  disposal  _ 

Sanitary  drainage  system  _ 

Grease  interception  _ _ 

Chemical  waste  drainage  &  disposal  (incl.  explosive  process  waste) 


NR.! 

NR 

_ R  D 

NR  _ 

_R_ 

NR, 

R  ..D 
R  D 

’*’r  ..D 

R  D 


NR _ 

_R_  _  D 

NR 


Radioactive  waste 
Drinking  fountains 


Water  treatment 


Emergency  fixtures  (showers,  eyewash  fountains) 
Heating  system  _  _ 

Existing  generation  plant  ^ 

Location  and  distance  from  new  facility 


Equipment  (type,  age,  fuel,  etc.)  . 

Current  loads  (average,  peak,  reserves  for  this  and  other  projects,  load  level¬ 
ing  system) 


N R_ 

NR 

R  D 
R 

R  D 
R  "D 


Type  of  plant 

Manning  &  support  requirements 


Pollution  controls 


Type  of  product 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R”  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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See 

Tech.  Data 

D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 

si 

1 z 

'5  1 

• 

*D 

G) 

C 

•  1 

c  “O 

OJ  d> 

E  o 

- - 

II 

Checklist 

Item 

ITEM 

- - 

CT  X 
o>  O 

DC  2 

CD  o 

O  O 

H  Q 

E  2 

o  «- 
U  < 

§  i 

Q  < 

D-9 

(U) 

(Vi 

(W) 

Electrical  system  (continued)  _ 

Other  special  power  requirements  (traffic  control,  antenna,  etc.) _ 

Applicability  of  task  lighting  considerations _ 

Power  management  and  metering  requirements  _ _ — 

iliiiii 

i  i  i 

— 

— 

— 

I 

D-10 

7a) 

(B) 

7c7 

7c7 

7e7 

(F) 

IG) 

Electrical  Distribution  _ 

Actual's  estimated  loads  (peak  &^average_(KW  demand)) _ 

Utility  "compnay  distribution  system  (substations,  transmission  lines,  rate 

schedule,  etc.)  _ 

Government  owned  distribution  system  (switching  station,  transmission  lines, 

feeders,  etc.)  _ 

_  Estimated  impact  of  proposed  equipment  installation  on  power  factor,  load 

balance  and  costs  for  corrective  action  proposed  _  _  .  _ 

Overhead/underground  (voltage,  conductor s^ze.^groundinj,  etc.J _ 

Estimated  power  demand  factor  and  diversityjactor _ 

Power  7ia7t7re7u'7ments  (voltage  and  frequency  regulation) 

III 

m_ 

NR  _ 

R 

NR 

R 

R 

_D_ 

~b~ 

d” 

— 

— 

(H] 

Power  to  intrusion,  detection  alarm  systems  around  perimeter 

NR 
NR 
NR 
'  NR 
NR 
‘  NR 
NR 
NR 
‘  NR 
‘  NR 
‘  NR 
'  NR 
‘  NR 
‘  '  R 
"  R 
“  R 
NR  __ 

R  _ 

— 

0-8 

D-11 

7a) 

7b) 

7c) 

(D) 

<E) 

(F) 

(G) 

(H) 

(I) 

(J) 

OO 

D-12 

7/7 

(B) 

(C) 

(D) 

Airfield  lighting  requirements _ 

Area  &  location  to  be  served _ 

Source  of  power  (normal  &  emergency^ _ 

Vault  requirements  _ 

Control  cabling  _ 

Runway" lightinglcenterline,  edge,  ^stance^markers^intensity^control) - 

Threshold,  approach,  &  strobe  beacon  lighting^ _ 

Visual  approach  slope  indicators  (VASI) _ — - 

Obstructions  lighting/barrier  markers _ 

Taxiway  edge  lighting  _ _ _ _ 

HelipadZheliport  lighting  (perimeter^landing_direction ^hoveHane,  etc.] _ 

Water  supply  system  - - - - 

Source  (commercial,  well,  storage,  etc.J _ 

AveTagTrate  7 s7p7v7fPD  at  PSl]_Current  &  Future _ 

Treatment  requirements  _ 

Existing”  system- components  (type,  size,  capacity,  age,  material,  location, 
valving,  pressure,  etc.) 

d“ 

JD_~ 

D _ 

d 

_ 

— 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  -  Construction  Service 

D  —  Designer 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 

E  —  Other  (Check  Comments  Attached  and 

explain) 

- - - - ' 

design  data  checklist 
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See 
Tech.  Data 
Checklist 
Item 


D-8 


D-8 


D.  MECHANICAL.  ELECTRICAL.  &  UTILITY  SYSTEMS  (Continued) 


ITEM 


D-1 2 

JEi 

_iFi 

JGJ_ 

(H) 


1'L 

U)__ 

_oo 

(L) 


j  Water  supply  system  (continued) _ | 

Chemical  anaiysis^ofwater _ 

Emergency  storage  requirements _ 

p^akhoursorsu^ply  (hours  ^estimated  quantity) _ I 

~^ownmir7mal  requirements  of  supported  function  or  Government  equipment 

(quantity  &  quality)  _ 

~~  Chemical  feeder  &  piping  systems_ _ 

~~  Corrosion  control  (exi^nnSnP1^0^) _ j 

Metering  or  usage  restrictions _ 

“  Location  o? tie  poinTs  Available  capacity,  interruption  schedule) _ 


D-1 3 

jaT 
Id 
(2)  ‘ 
'  (3)  * 

*  (4)  ’ 
’  (5) 

’  (6)  ' 

J7i 

(B) 

(cV 

iDl 

7i ) 

*  (2) 

*  (3) 

*  (4) 
(5) 

'  (6) 

’  (7) 

(8)* 

*  (9) 

"(El 

JF1 

1g) 


Waste  water  treatment ^y stem _ _ 

Existing  system  &  components  (size,  capacity,  characteristics) _ 

Treatment  plant  . 

Collector  sewers . 

Sewer  mains  (materials,  depth). . 

Complete  treatment  -  industrial  process . 

. Chemical,  fuel  or  oil  spill  collection  facilities . 

Existing  flows  (min.,  avg.,  peak) . 

Hydraulic  capacity  _ 

Known/estimated  industrial  or  fdischargesjqu ant ity  StjqLjal rty ) _ I 

Contributory  population  &  per  capita  contribution _ 

Proposed  system  &  components  _ 

Treatment  plant  . 

Collection  sewers  . 

Lift  station  . 

Complete  treatment  (additions  or  modifications) . 

. Chemical,  fuel  or  oil  spill  collection  facilities . 

Waste  water  from  portable  water  treatment  plant  . ,  .  , 

. Projected  flows— average  or  peak  . 

By-pass  restrictions  . 

. Location  of  tie  points  (available  capacity.  interrupt  ion  jchedule) _ 

Compliance  requirements  (federaf,  state,  _ 

~  National  Pollution  Discharge  Elimination  Jy^n^lNPDES^pernmt _ _ 

Corrosion  control  (existing  or  planned)  _ _ _ _ _ 


oi 
e  I 

•5  <r 

o 

z 


NR_ 

R 


R_ 

NR 

NR. 

R 

R 


NR 


NR 


NR 


NR 


NR 


NR 


NR 

NR' 

nr' 

NR 

NR 


•  § 

CO  a> 

O  a> 

t-  D 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


R 

R 

NR 


BStR 


C  T3 
a>  a> 

|  t 

E  2 
o  Z 
o  < 


E  £ 
3  8 

o  Z 

a  < 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  ”R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ _ _ 


*BV  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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See 

Tech.  Data 
Checklist 
Item 

’  D.  MECHANICAL.  ELECTRICAL,  &  UTILITY  SYSTEMS  (Cont.) 

Required  or 

Not  Required 

To  Be 
Determined 

Comment 

Attached 

— 

li 

3  a 

o  Z 

o  < 

ITEM 

D-9 

D-14 

IaT 
~Ti  > 

Gas  systems  (LP,  natura[,  spedal) _ 

.  R_ 

R 

_D _ 

D 

— 

— 

(2) 

(3) 

R 

R 

D 

D 

(4) 

R 

D. ... 

(5) 

R 

D 

(6) 

(7) 

Pressure  regulation  —  reduction  stations . . . 

R 

D 

R 

D 

(8) 

(8) 

(1) 

(2) 

Control  &  metering 

POL  systems  _ 

FuelTprimary  or  standby  source,  grade  and  analysis) . 

.  R_ 

NR 

D__ 

— 

- 

NR 

(3) 

.NR 

! 

(4) 

(5)  . 

(6) 

Fuel  requirements  (known,  estimated,  quantity  &  type) . 

. Distribution  system- characteristics  (p  ip  j  ng,  .types  of  fuel,  pumps  .capacities)  . 

NR 

NR 

NR 

(7) 

NR 

(8) 

~{C1 

(1) 

Filter  separators  _ 

NR_ 

NR 

— 

— 

— 

(2) 

(3) 

767 

"Id 

(7) 

Type  energy  value,  analysis  (i.e.  sulfur,  ash,  etc.) 

NR 

NR_ 

NR_ 

NR 

— 

— 

— 

(3) 

(4) 

(5) 

<E> 

Collector  type  &  location . 

Freeze  protection  _ 

”  Energy”^ onservatiorT dTtalu  values,  orientation,  passive  solar  consideration, 

etc.) 

NR 

NR 

_NR_ 

NR 

— 

— 

— 

~ Other  Mechanical  &  Utility  Systems  (list  and  number  items) 

J 

^REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  J 

•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 

explain) 

f  design  data  checklist 

{ 

_ _ 

DA  FORM  5025-D-6-R,  Feb  82 


V-2-39 


TM  5-800-3  E-25 


r  ' 

See 

Tech.  Data 
Checklist 
Item 

E.  ENVIRONMENTAL  CONSIDERATIONS 

si 

£  S 
•5  * 

S'  o 
<E  Z 

To  Be 
Determined 

Comment 

Attached 

- \ 

i! 

n 

a  < 

ITEM  1 

E-1 

E-1 

1a)  “ 

(B) 

(«  " 
ini 

Water  quality  _ _ _ 

— Waste  warn  treatment  maM^m^ntjrogram_(PU_92-500  &^PL  95-217J - 

Water  quality  criteria  &  standards^tfederal^sMte^and^local) _ 

freatmentTequirements  coordinate£with_EPA _ 

SciiTties  tPbfT  installed  to  meet  regulatory  agency  criteria 

~NR_ 

_NR_ 

_NR_ 

NR 

_ 

— 

— 

E-1 

il n 

E-2 

<A) 

IbT 

IcT 

Id) 

(E) 

Air  quality  _ _ _ 

'  “Applicable  air  quality  criteria  (federal,  state  and  local;  PL  95-95  and  Clean 

Air  Act  Amendment  of  1977)  _ 

“  Action  taken  to  comply  with  requirements _ 

Type  &  amount  of  pollutants  generated _ 

ResuTtsY f~p reposed  abatement  measures _ 

Existina  control  equipment  &  monitoring  procedures _ _ _ 

_NR_ 

_NR_ 

_NR_ 

_NR_ 

NR 

— 

— 

— 

E*1 

E-3 

Ya) 

(bT 

(C) 

(D) 

IP) 

Applicable  solid  waste  criteri^f^eMle^state  andjocaO _ 

Waste  volume  generated  (type  8^characteristics) _ 

Method^ofdisposal TTand  fill  and  availability  of  landjeachate^etc.) - 

“  Dis pos itiorT of~r -ecy clab  1  e  materials  for'reuse  or  as  combustion_fuel - 

Impact  on  installation  recycling  programs _ _ _ 

n“rI 

NR_ 

NR_ 

NR_ 

_NR 

— 

— 

E-4 

IaT 

Effects  of  terrain  changes  (such  as  excavations,  roadways,  dra.nage  structures. 

Measures  to  control  erosion  - - 

NR 

NR 

— 

— 

— 

Ti 

~Ts~ 

(A) 

YbT 

1c) 

YdT 

YeY 

Treatment  of  hazardous  material  _ 

Handling  and"disposal  of  plychlorinated  biphenyls  (PCB)  in  electrical  trans- 

formers  _ 

Handling  and  disposal  of  asbestos^matenals^ _ 

~~  Handling  and  disposal  of  fiberglass  products _ ' _ 

Storage  of  fuels  and  solvents _ 

~~  Coordination  with  installation  spill  control  plans  - 

ii 

i  i  i  i  i 

— 

— 

Other  Environmental  Considerations  (list  and  number  items) 

7 

*  -  _  _ _ _ _ 

r  REQUIREO  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  th.s  proiect. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  coda  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu- 
ment  which  is  attached.  - j 

r  •  BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  -  Using  Service 

C  —  Construction  Service 

D  -  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 

design  data  checklist 
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1.  COMPONENT  _  ,  ^  -  _ 

FY  19  91  MILITARY  CONSTRUCTION  PROJECT  DATA  MARCH,  1991 
ARMY  _ _ _ 

3.  INSTALLATION  AND  LOCATION  4  PROJECT  TITLE 

FORT  LEONARD  WOOD /  MISSOURI  RECYCLE  RINSE  WATER  (I 

5.  PROGRAM  ELEMENT  I  6.  CATEGORY  CODE  7.  PROJECT  NUMBER  I  8.  PROJECT  COST  ($000) 

36.37 

9.  COST  ESTIMATES  _ 


4  PROJECT  TITLE 

RECYCLE  RINSE  WATER  (PECIP) 


5.  PROGRAM  ELEMENT 


ITEM 

U/M 

QUANTITY 

UNIT 

COST 

COST 

($000) 

SPLIT  DISCHARGE  VALVES 

EA 

8 

1150 

9.200 

PIPING  6" 

LF 

50 

40.34 

2.017 

PIPING  2" 

LF 

200 

7.81 

1.562 

PUMP 

EA 

2 

465 

0.930 

SUMP 

EA 

1 

5700 

5.700 

STORAGE  TANK 

EA 

1 

4181 

4.181 

CONTROLS 

EA 

1 

9000 

9.000 

SUBTOTAL 

32.590 

SIOH 

1.792 

DESIGN 

1.955 

TOTAL  REQUEST 

36.377 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 


THIS  PROJECT  CONSISTS  OF  MODIFYING  8  EXISTING  CLOTHES  WASHERS 
AT  THE  LAUNDRY  FACILITY  SUCH  THAT  RINSE  CYCLE  WATER  CAN  BE 
RE-USED  IN  FOLLOWING  WASH  CYCLES. 

THE  WORK  CONSIST  OF: 

INSTALLING  SPLIT  DISCHARGE  VALVES  ON  8  WASHERS. 
INSTALLING  2  NEW  PUMPS. 

INSTALLING  NEW  WASTE  WATER  SUMP. 

INSTALLING  NEW  600  GALLON  STORAGE  TANK. 

MODIFYING  WASTE  WATER  PIPING. 

INSTALLING  NEW  CONTROLS. 

INSTALLING  RINSE  WATER  RECOVERY  PIPING. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA  MAR  1991 

FORT  LEONARD  WOOD,  MISSOURI 
RECYCLE  RINSE  WATER  (PECIP) 


11.  QUANTITATIVE  DATA,  JUSTIFICATION  AND  ADDITIONAL  DATA 

11. A  -  0  - 

ll.B  thru  ll.K  NOT  APPLICABLE 

ll.L  PROJECT 

MODIFY  EXISTING  WASHERS  TO  ALLOW  FOR  RECYCLING  OF  WATER 
USED  DURING  RINSE  CYCLE. 

11. M  REQUIREMENTS 

RECYCLING  OF  RINSE  WATER  WILL  PROVIDE  IMMEDIATE  CONSER¬ 
VATION  OF  LP  GAS.  THIS  PROJECT  WILL  ALLOW  CONTINUED 
PRODUCTION  OF  LAUNDERED  ITEMS  AT  A  REDUCED  RATE  OF  ENERGY 
CONSUMPTION . 

ll.N  CURRENT  SITUATION 

EXISTING  PROCESS  IS  INEFFICIENT  AND  OUTDATED.  CURRENT 
ENERGY  CONSUMPTION  PER  LB.  OF  PRODUCTION  IS  EXTREMELY 
HIGH  COMPARED  TO  SIMILAR  COMMERCIAL  LAUNDRIES. 

11.0  IMPACT  IF  NOT  PROVIDED 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FUEL  REQUIREMENT 
REDUCTIONS  AFFORDED  BY  THIS  PROJECT  WILL  NOT  BE  REALIZED. 
THIS  PROJECT  WILL  CONTRIBUTE  ITS  SMALL  SHARE  TO  A  REDUCED 
NATIONAL  REQUIREMENT  FOR  FOREIGN  OIL. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
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MAR  1991 


11. P 


DETAILED 

D-l 


D-2 


DD1391 


ADDITIONAL 

A  FORMAL  ECONOMIC  ANALYSIS  HAS  BEEN  PREPARED.  SEE 
SRP-1  FOR  DETAILED  INFORMATION. 

PER  ECIP  CRITERIA,  ANNUAL  SAVINGS  ARE  AS  FOLLOWS: 

LP  GAS  2479  MBTU/YR 

ELECTRICITY  0  MBTU/YR 

ANNUAL  ENERGY  SAVINGS  $8,106 

SAVING  INVESTMENT  RATION  (SIR)  3.82 

SIMPLE  AMORTIZATION  4.0  YEARS 

CONSTRUCTION  COSTS  HAVE  BEEN  PROJECTED  USING  THE  TRI¬ 

SERVICE  MILITARY  CONSTRUCTION  PROGRAM  INDICES  OF  4.0% 
FOR  FY-89  AND  3.7%  FOR  FY-90. 

THIS  PROJECT  IS  A  RESULT  OF  EEAP/ESOS  STUDY  DACA41-89- 
D0007 . 


JUSTIFICATION 

GENERAL 

THIS  PROJECT  IS  NECESSARY  TO  SUPPORT  THE  ARMY'S  EFFORT 
TO  REDUCE  ENERGY  CONSUMPTION.  THE  PROJECT  COMPRISES  OF 
MODIFYING  EIGHT  EXISTING  WASHERS  AND  INSTALLING  PUMPS, 
PIPING,  SUMP,  STORAGE  TANK  AND  CONTROLS. 

ACCOMMODATIONS  NOW  IN  USE 

THE  LAUNDRY  FACILITY  HAS  NO  PROVISIONS  FOR  RECYCLING 
RINSE  WATER. 

EXISTING  PROCESS  ALLOWS  HEAT  TO  BE  WASTED  BY  DISCHARGING 
USEABLE  RINSE  WATER  INTO  SEWER. 
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MAR  1991 


D-3  ANALYSIS  OF  DEFICIENCY 

ALL  OF  THE  CLOTHES  WASHERS  AT  THE  LAUNDRY  FACILITY 
DISCHARGE  RINSE  WATER  TO  SEWER.  MODIFICATIONS  TO 
EXISTING  WASHERS  WILL  CONSERVE  ENERGY  WITHOUT  AFFECTING 
LAUNDRY  PRODUCTION. 

D-4  CONSIDERATION  OF  ALTERNATIVES 
HOT  WATER  RECOVERY 

WASTE  WATER  HEAT  MAY  ALSO  BE  RECOVERED  BY  INSTALLING  A 
HEAT  RECOVERY  UNIT.  THIS  ALTERNATIVE  WAS  ANALYZED  AND 
REJECTED  DUE  TO  HIGH  CONSTRUCTION  COST. 


D— 5  CRITERIA  FOR  PROPOSED  CONSTRUCTION 

THIS  PROJECT  IS  PROPOSED  TO  FACILITATE  ENERGY  CONSERVA¬ 
TION  AT  FORT  LEONARD  WOOD. 

ALL  EQUIPMENT  SELECTED  FOR  INSTALLATION  WILL  MEET  OR 
EXCEED  THOSE  EFFICIENCIES  INDICATED  IN  THE  CALCULATIONS. 

D-6  PROGRAM  FOR  RELATED  FURNISHINGS  AND  EQUIPMENT 

NO  RELATED  FURNISHINGS  AND  EQUIPMENT  ARE  INVOLVED  IN  THIS 
PROJECT.  BUILDING  INTERIOR  FUNCTION  IS  NOT  CHANGED  BY 
THIS  PROJECT. 
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ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
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D-7 


D-8 


D-9 


D— 10 


D-ll 


D-12 


D-13 


DISPOSAL  OF  PRESENT  ASSETS 

NO  EQUIPMENT  WILL  BE  REMOVED  UNDER  THIS  PROJECT. 
SURVIVAL  MEASURES 

THIS  PROJECT  IS  NOT  SUITABLE  FOR  INCLUSION  OF  PROTECTIVE 
SHELTER. 

SUMMARY  OF  ENVIRONMENTAL  CONSEQUENCES 

THIS  PROJECT  SHOULD  HAVE  NO  IMPACT  ON  AIR  OR  WATER 
POLLUTION  AT  FORT  LEONARD  WOOD.  THESE  SHOULD  BE  NO 
NEGATIVE  IMPACT  ON  THE  QUALITY  OF  HUMAN  ENVIRONMENT . 

EVALUATION  OF  FLOOD  HAZARDS 

THESE  FACILITIES  ARE  NOT  SITED  WITHIN  AREAS  KNOWN  TO  BE 
SUBJECT  TO  FLOODING. 

ECONOMIC  JUSTIFICATION 

THIS  PROJECT  IS  PART  OF  THE  PRODUCTIVITY  ENHANCEMENT 
INVESTMENT  PROGRAM  (PECIP).  AN  ECONOMIC  ANALYSIS  HAS 
BEEN  PREPARED  TO  SHOW  THAT  THIS  PROJECT  MEETS  ALL  PECIP 
CRITERIA.  AN  ECONOMIC  ANALYSIS  CONFORMING  TO  ECIP 
GUIDELINES  MAY  BE  FOUND  IN  SPR-1 . 

UTILITY  AND  COMMUNICATION  SUPPORT 

NO  RELATED  UTILITY  SUPPORT  PROJECTS  ARE  NEEDED.  EXISTING 
UTILITY  SUPPORT  IS  ADEQUATE. 

PROTECTION  OF  HISTORIC  PLACES  AND  ARCHAEOLOGICAL  SITES 

NO  BUILDINGS  AT  FORT  LEONARD  WOOD  ARE  ON  THE  NATIONAL 
REGISTER  OF  HISTORIC  PLACES.  THE  ENTIRE  FORT  IS  ON  AN 
ARCHAEOLOGICAL  SITE. 

THIS  PROJECT  WILL  HAVE  NO  EFFECT  UPON  THE  ARCHAEOLOGICAL 
SITE. 
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D-14 


D-15 


PROJECT  DEVELOPMENT  BROCHURE  ( PDB ) 

A  PROJECT  DEVELOPMENT  BROCHURE  HAS  BEEN  PREPARED  FOR  THIS 
PROJECT  AND  HAS  BEEN  PROVIDED  AS  AN  ATTACHMENT. 

ENERGY  REQUIREMENTS 

THE  PROPOSED  PROJECT  WILL  REDUCE  THE  ENERGY  REQUIRED  BY 
AFFECTED  FACILITIES  BY  2479  MBTU/YR  OF  LP  GAS  2479. 

SEE  ENERGY  REQUIREMENT  APPRAISAL  IN  SRP-3. 
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SPECIAL  REQUIREMENTS  PARAGRAPHS  (SRP) 

SRP-1  ECONOMIC  ANALYSIS 

I.  NONRECURRING  INITIAL  CAPITAL  COSTS 

SPLIT  DISCHARGE  VALVES  9,200 

PIPING  6"  2,017 

PIPING  2"  1,562 

PUMPS  930 

SUMP  5,700 

STORAGE  TANK  4,181 

CONTROLS  - 9  >000 

TOTAL  CONSTRUCTION  COST  32,590 

SIOH  (5.5%)  1,792 

DESIGN  ( 6% )  1^955 

TOTAL  REQUEST  (FY89)  $36,377 

II.  RECURRING  ENERGY  SAVINGS 

INSTALLATION  COSTS  FOR  RECYCLE  EQUIPMENT  BY  LAUNDRY  MACHINERY 
CO.,  2210  CAMBELL  STREET,  KANSAS  CITY,  MO. 

ENERGY  COST  DATA  IS  FROM  ECIP  GUIDANCE  FOR  LIFE  CYCLE  COST 
ANALYSIS.  REGIONAL  COSTS  ARE  SPECIFIED  RATHER  THAN  ACTUAL 
INSTALLATION  COSTS. 
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LIQUID  PETROLEUM  (LP)  GAS 


MBTU  SAVED  =  2479  MBTU/YR 

2479  MBTU/YR 

GALLONS  SAVED  =  -  =  26,095  GAL/YR 


95,000  BTU/GAL 


$  SAVED  =  26,095  GAL/YR  X  0.311  $/GAL 

=  8,106 


SRP-2  COMMERCIAL  ACTIVITIES  ANALYSIS,  NOT  APPLICABLE 


DD1391 


FOR  OFFICIAL  USE  ONLY 


PAGE  NO.  V-3-8 


MAR  1991 


ARMY  FY  1991  MILITARY  CONSTRUCTION  PROJECT  DATA 
FORT  LEONARD  WOOD,  MISSOURI 
RECYCLE  RINSE  WATER  (PECIP) 


SRP-3  ENERGY  REQUIREMENTS  APPRAISAL  (ERA) 

I.  PROJECT  DESCRIPTION 

THIS  PROJECT  IS  TO  MODIFY  EXISTING  CLOTHES  WASHERS  TO  ALLOW 
FOR  THE  RECYCLING  OF  RINSE  WATER. 


II.  ESTIMATED  ENERGY  CONSUMPTION 

THIS  PROJECT  WILL  DECREASE 
THE  FOLLOWING  AMOUNTS: 

1 .  ELECTRICITY 

2 .  LP  GAS 

3 .  ELECTRICAL  DEMAND 

4 .  WATER  SUPPLY 

5 .  SEWERAGE 

6 .  OTHER 


(-)  CONSUMPTION  OF  RESOURCES  BY 


0  KWH/YR 
2,479  MBTU/YR 
MINIMAL 
-  0  - 
-  0  - 
-  0  - 


THIS  PROJECT  WILL  HAVE  NO  AFFECT  ON  THE  CAPACITY  OF  THE 
FOLLOWING  DELIVERY  SYSTEMS. 


1 .  HEATING 

2 .  AIR  CONDITIONING 

3 .  ELECTRICAL  POWER 

4 .  WATER  SUPPLY 

THE  NEW  IMPACT  OF  THIS  PROJECT  WILL  BE  THE  REDUCTION  OF 
REQUIRED  HEATING  ENERGY.  THIS  SAVINGS  IS  COMPATIBLE  WITH  THE 
ARMY  DIRECTIVE  TO  REDUCE  THE  TOTAL  ENERGY  USE. 


III.  ENERGY  SAVINGS  CALCULATIONS 

ENERGY  SAVINGS  WERE  CALCULATED  FOR  EACH  BUILDING  AND  ECO 
COMBINATION  COMPRISING  THIS  PROJECT.  A  SUMMARY  OF  THE  SAVINGS 
FOR  INDIVIDUAL  ECO'S  ARE  INCLUDED  WITHIN  THIS  SECTION. 

THE  ATTACHED  SAMPLE  CALCULATION  SHEETS  WERE  USED  TO  CALCULATE 
THE  INDIVIDUAL  SAVINGS.  EACH  SAMPLE  CALCULATION  PAGE  INCLUDES 
SOURCE  DOCUMENTATION. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 
INSTALLATION  &  LOCATION:  FT.  LEONARD  WOOD,  MO  REGION  NO.  7 

PROJECT  NO.  &  TITLE:  DACA41-89-D-0007  RECYCLE  RINSE  WATER 
FISCAL  YEAR:  1989  ECO  #,s  23 

ANALYSIS  DATE:  ECON  LIFE  25 


1 .  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC  (1A+1B+1C)  X  .9 

E .  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) 


32590 

1792 

1955 

32704 

0 


2.  ENERGY  SAVINGS  or  (COST) 

ANALYSIS  DATE  ANNUAL  SAVINGS, UNIT  COST  &  DISCOUNTED  SAVINGS 


COST  * 

SAVINGS 

ANNUAL  DISCOUNT 

DISCOUNTED 

$/MBTU 

MBTU/YR 

SAVINGS  FACTOR  * 

SAVINGS 

A. 

ELEC 

12.97 

0 

0 

11.16 

0 

B. 

DIST 

4.34 

0 

0 

17.19 

0 

C. 

RESD 

3.49 

0 

0 

17.12 

0 

D . 

LPG 

3.27 

2479 

8106 

16.15 

130917 

E. 

WOOD 

2.00 

0 

0 

13.47 

0 

F. 

TOTAL 

2479 

8106 

NON 

ENERGY 

SAVINGS  or  (COST), 

disc  =  7.00% 

A. 

ANNUAL 

RECURRING 

-500 

(1)  DISCOUNT  FACTOR  (TABLE 

A)  * 

11.65 

(2)  DISCOUNTED  SAVINGS/COST  ( 3A  X  3A1 ) 

-5825 

B. 

NON  RECURRING 

(i) 

(2) 

(3) 

(4) 

ITEM  SAVINGS  YEAR  OF  DISCOUNT  DISCOUNTED 

(COST)  OCCURANCE  FACTOR  SAVE (COST) 

a.  0  1.00  0 

b.  0  1.00  0 

C.  0  1.00  0 

d.  TOTAL  0  0 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (or)  COST 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NON  ENERGY  CALC  (2F  X  .33)  43203 

a.  IF  3D1  IS  =  OR  GREATER  THAN  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  LESS  THAN  3C  SIR  =  (2F  +  3D1)/1F 

IF  3Dlb  IS  GREATER  THAN  1  GO  TO  ITEM  4,  IF  NOT 

4.  FIRST  YEAR  DOLLAR  SAVINGS  ( 2F3+3A+ ( 3Bld/YEARS  LIFE)) 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  ( 2F5+  3C) 

6.  DISCOUNTED  SAVINGS  RATIO  (SIR  =  5/IF) 

*  COST  AND  DISCOUNT  FACTORS  FROM  ECIP  GUIDANCE  UPDATED  15  JUN  89 


32704 


130917 


-5825 


7606 

125092 

3.82 


V-3-10 


V-3-11 


TOTAL  THIS  SHEET 


installation: _ sort  leokard  wood 

project: - - - 

project  number 

temporary:  - — - — - 

permanent:  - — - - 

point  of  contact: 

user 

name  - - - — - - 

title  - - - — - 


dfae 

name 

title  - 


engineer  district 
name  - 

title  - 


other  (A-E) 
name  _ 

title  _ 


_  program  year  — FY.-9-1 
_  category  code  - 

_  date  _ _ 

_  phone  - 

autovon  - 

-  date _ _ 

_  phone  — - 

autovon  - 

_  date  - 

_  phone  - - 

autovon  - 

_  date  - - 

_  phone  - 

autovon - 


reviewed  by: 

installation  facility  engineer 
name  - - 

title  - - - 


date  — 
phone  . 
autovon 


approved  by: 

macom  engineer 
name  - 

title  _ 


date  — 
phone  . 
autovon 


project  development  brochure,  PDB-1 


DA  FORM  5020-R,  Feb  82 


V-3-13 


TM  5-800-3  A-3 


r 


facility 

FORT  LEONARD  WOOD/  MISSOURI 


project  coordinator  for 
using  service 


functional  requirements  summary,  PDB-1 
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OBJECTIVE: 


THE  PURPOSE  OF  THIS  PROJECT  IS  TO  REDUCE  HEATING  ENERGY 
CONSUMPTION  AT  FORT  LEONARD  WOOD.  THIS  MAY  BE  ACCOMPLISHED 
BY  INSTALLING  A  RECYCLE  RINSE  WATER  SYSTEM  AT  THE  LAUNDRY 
FACILITY  LOCATED  IN  BUILDING  2352. 

LP  GAS  CONSUMPTION  WILL  BE  REDUCED  BY  AN  ESTIMATED  2479 
MILLION  BTU  PER  YEAR. 

THE  FIRST  YEAR  FUEL  COST  SAVINGS  WILL  BE  ABOUT  $8,106.  THE 
SAVINGS  INVESTMENT  RATION  FOR  THIS  PROJECT  IS  3.82.  THE 
SIMPLE  PAYBACK  IS  4 . 0  YEARS. 


FOIITREMENTS: 

THIS  PROJECT  IS  REQUIRED  TO  REDUCE  ENERGY  CONSUMPTION  AT  FORT 
LEONARD  WOOD,  MISSOURI. 


MPACT  SUMMARY: 

IF  THIS  PROJECT  IS  APPROVED,  AN  ESTIMATED  2479  MBTU/YR  WILL 
BE  CONSERVED  EACH  YEAR.  THIS  WILL  AMOUNT  TO  A  COST  SAVINGS 
OF  $8,106. 

IF  THIS  PROJECT  IS  NOT  APPROVED,  FORT  LEONARD  WOOD  WILL  NOT 
BE  ABLE  TO  ACHIEVE  THE  POTENTIAL  ENERGY  SAVINGS  THAT  THIS 
PROJECT  CAN  PROVIDE. 


_ — - - - — - - - r - ' 

functional  requirements  summary,  PDB-1 
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FORT  LEONARD  WOOD/  MISSOURI 


project  coordinator  for 
using  service 


A.  SPECIAL  CONSIDERATIONS 


V  _ — - - - - - - - 

✓  - 

ITEM 

A-1 

Cost  estimates  for  each  primary  and  supporting  facility 

A  2 

A-3 

Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions 

Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  coordination,  etc.) 

A-4 

Assignment  of  airspace  - 

A-5 

Economic  analysis  of  alternatives 

A-6 

Approval  for  new  starts  _ — _ _ 

A-7 

International  balance  of  payments  (IBOPI  coordination  with  U.S.  European  command  and 
NATO-overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates 

A -8 

Impact  on  historic  places-on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 

A-9 

Exceptions  to  established  criteria 

A-1 0 

A^T 

Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) 

Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 

Required  completion  date 

A-1 3 

A-14 

A-15 

i 

Other  Special  Considerations  (List  and  number  items) 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM 

ENERGY  ENGINEERING  -  ANALYSIS  PROGRAM 

INSTALLATION  SCHEDULE 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

- ' 

R 

X 

NR 

NR 

NR 

R 

X 

NR 

NR 

NR 

NR 

NR 

R 

A 

R 

A 

R 

X 

R 

X 

R 

c 

I 

7  ^ 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  i»  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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B.  SITE  DEVELOPMENT 


.  i  Consultation  with  the  District  Office  to  determine  and  evaluate  flood  plain  hazards 


Preparation,  submission,  and/or  approval  of  new 

General  Site  Nan _ _  _  „  _  _  - 

Annotated  General  Site  Plan  _  _  _ 

Sketch  Site  Plan  ^ 

Facilities  Requirements  Sketch 


Preparation  of 
Site  Survey 
Subsoil  information 


Approval  by  Department  of  Defense  Explosive  Safety  Board  (DDESB)  for  Safety  Site  Plan 


Other  Site 


Development  Considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*  B  Y  WHOM  (Check  and  insert  appropriate  lette 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 


I 


_ _ _ _ _ _ _ _ \  / - 

documentation  checklist] _ 
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f - - 

C.  ARCHITECTURAL  &  STRUCTURAL 

V 

L - . - — - - - - - - 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

ITEM 

C-1 

Reconciliation  with  troop  housing  programs  and  requirements 

NR 

C-2 

Evaluation  of  existing  facilities  (including  degree  of  utilization) 

NR 

C-3 

Approval  for  removal  and  relocation  of  existing  useable  facilities 

NR 

C*4 

Evaluation  of  off-post  community  facilities 

NR 

C*5 

Storaqe  and  maintenance  facilities  (including  nuclear  weapons) 

NR 

C-6 

Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 

NR 

C-7 

Coordination  of  aviation  facilities  with  FAA 

NR 

C-8 

Coordination  air  traffic  control  and  navigational  aids  with  USACC 

NR 

C-9 

Tabulation  of  types  and  numbers  of  aircraft 

NR 

C-10 

Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities 

NR 

C-11 

Coordination  chapels  with  Chief  of  Chaplains 

NR 

C-12 

Review  food  service  facilities  by  USATSA 

NR 

C-13 

Automated  data  processing  system  or  equipment  approvals-cost  analysis  when  ADP  and/or 
communication  centers  not  co-located  with  related  facilities 

NR 

C-1 4 

Coordination  postal  facilities  with  U.S.  Postal  Service  Regional  Director 

NR 

C*15~ 

Laundry  and  dry  cleaning  facilities  coordination  with  ASD0&  L) 

NR 

C*16 

Tenant  facilities  coordination  with  installation  where  sited 

NR 

C-17 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammumtion-review  by  DDESB  (See 
also  Item  B-4) 

NR 

i 

C-1 8 

Analysis  of  deficiencies 

R 

X 

019 

Consideration  of  alternatives 

R 

X 

C-20~ 

Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  persons 

NR 

C-21 

As-buiid  drawinqs  for  alterations  or  additions 

NR 

- - — 

— 

C-22 

Availability  of  Standard  Design  or  site  adaptable  designs 

NR 

— 

Other  Architectural  &  Structural  (List  and  number  items) 

, 

- v 

V _ 

— j 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 

♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

documentation  checklist 

/— - - 
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ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assessment _ _ _ _ _ __ _ _ _ 

EIA  conclusions  require  Environmental  Impact  Statement _ _ _ - _ . _ 

"Determination  of  health,  environmental  or  related  hazards.  Assistance  to  determine  existence  of  any 
health  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground  MD  21010, 
the  Office  of  the  Surgeon  General,  Attn:  DASG-HCH  (Army  Environmental  Hygiene  Agency) 

Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 

Corrective  measures  associated  with  Environmental  Impact  Statements  or 

assessment— list  separately  and  evaluate.  _ 


Other  environmental  considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com- 
municate.  Enter  "R"  if  item  it  relevant  and  it  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Siflnificant  information  it  in  an  existing  docu> 


*  BY  WHOM  (Check  and  insert  appropriate  I 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  i 
explain) 


ment  which  is  attached. 


documentation  checklist 
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Comment 

Attached 


COMMENTS 


ITEM 

A-l 


A-5 

A-l  3 

A— 14 

C— 18 

C-19 


DOCUMENTATION  CHECK  LIST 


COMMENT 


COST  ESTIMATE:  THE  COST  OF  INSTALLED  RECYCLE  RINSE  WATER 
EQUIPMENT  IS  $36,377. 


SPLIT  DISCHARGE  VALVES 

9,200 

PIPING  6" 

2,017 

PIPING  2" 

1,562 

PUMPS 

930 

SUMP 

5,700 

STORAGE  TANK 

4,181 

CONTROLS 

9.000 

TOTAL  CONSTRUCTION  COST 

32,590 

SIOH  (5.5%) 

1,792 

DESIGN  (6%) 

1.955 

TOTAL  REQUEST  (FY91) 

$36,377 

A  DETAILED  BREAKDOWN  OF  THE  COST  ESTIMATE  IS  SUPPLIED  IN 
THE  DD  1391  DOCUMENTATION. 


ECONOMIC  ANALYSIS  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 
DETAILED  JUSTIFICATION,  SECTION  4. 


THIS  PROJECT  MEETS  ALL  ECIP  REQUIREMENTS  FOR  FUNDING. 


THIS  PROJECT  IS  PART  OF  THE  EEAP  CONDUCTED  AT  FORT 
LEONARD  WOOD  DURING  FY  89. 

ANALYSIS  OF  DEFICIENCIES:  SEE  ATTACHED  DD  1391. 


CONSIDERATION  OF  ALTERNATIVES:  SEE  ATTACHED  DD  1391, 

DETAILED  JUSTIFICATION,  SECTION  4. 


V-3-22 


f— .  . . 

A.  SPECIAL  CONSIDERATIONS 
^  - - - „ - — - - - - - “ - 

Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

ITEM 

A-1 

Factors  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable 
area  averages 

NR 

A-2 

Construction  phasing  requirements  - - — 

NR 

A-3 

Functional  support  equipment  (mechanical,  electrical,  structural,  and  security)  to  be  built  in 

NR 

A -4 

Equipment  in  place  and  justification  - - 

NR 

A-5 

Other  equipment  and  furniture  (O&MA,  OPA)  and  costs  - — 

NR 

A-6 

'Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etc.) 

NR 

A-7 

Type  of  construction  (permanent,  temporary,  semi-permanent)  . . 

NR 

A-8 

Government  furnished  equipment  (quantities,  procurement  time,  availability 
and  special  handling  and  storage  requirements).  Funds  used  for  procurement. 

NR 

Other  special  considerations  (list  and  number  items) 

i 

j 

i 

V 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R"  if  item  it  relevant  and  it  required  for  this  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu- 

♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Ufing  Service 

C  —  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

technical  data  checklist 

s  ■  .  ,  .  . - 
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B.  SITE  DEVELOPMENT 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes _ _ 

Airfield  clearance,  explosive  storage,  working  hours,  e2c; 


Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Demolition/relocation  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

Landscape  considerations 

Protection  of  existing  vegetation 


cr  ~ 


*  *o 

0> 

c 

.! 

C  TJ 

(D  <D 

E  u 

li 

CQ  0) 

E  2 

d  2 

o  «- 

H  O 

8  < 

O  < 

Stockpile  topsoil 

Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significaht  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
_  ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


_ technical  data  checklist 
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Required  or 

Not  Required 

To  Be  * 

Determined 

Comment 

Attached 

Document 

Attached 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

C.  ARCHITECTURAL  &  STRUCTURAL 


l  - — - - - - - - - 

ITEM 

C-1 

Vibration-producing  equipment  requiring  isolation  - __ - - - 

C 2 

Seismic  zone  and  other  design  load  criteria  (typhoon,  humcane,  earthquake  loads.  high  or 
loss  potential) 

C*3 

Protective  shelter  evaluation  and  resistant  design  criteria  (convent, onal/nuclear  blast  and  rad, a- 
tion,  chemical/biological) 

C-4 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  spec.a 
permafrost  areas,  soil  bearing) 

C-5 

Designation  and  strength  of  units  to  be  accommodated  — - - — 

C-6 

Requirements  and  data  for  special  design  projects  - . - 

C-7 

Unusual  floor  and  roof  loads  (safes,  equipment)  - - - - - 

cTis 

Security  features  (arms  rooms,  vaults,  interior  secure  areas)  - - - 

Other  Architectural  &  Structural  (List  and  number  items) 


l  I _ _ _ _ _ 

"required  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR”  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu- 

_ T7  V - - - - 

*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 

B  —  Using  Service 

C  -  Construction  Service 

D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 

explain) 

- — - 

technical  data  checklist 

/ - 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


] 


D-1 

D-2 


P-3 

D-4 


D-5_ 

D-6 


D-7 


D-8 


D-9 


D-10 


ITEM 


Special  mechanical  requirements  or  considerations  (elevator,  crane,  hoisLetc^ 


Special  peak  usage  periods  and  peak  leveling  techniques 


SDeciai  peaK  usage  r — - _ _ _ : — : r _ v 

equ'pm— 


Maintenance  * -  ,  - - - - - - - - —  .  . _ .  . 

system  type  and  characteristics  (proposed  and/or  existing, 

compressed  air  and  gas) 


T^n-^ilahilitv.  general  system  type  and  characteristics  [proposed  and/or  existing^ 

3  _ _ _ — _ _  .  ...  ,  _ _ A  r>har af-TPri^ 


Heatinq— avauaDiiixY- yc,,cia'  ■ -  - _ -  ■ — - .  .  , 

Ventilating,  air  condition/refrigeration-availability,  general  system  type  and  character.st.cs  pr  - 
posed  and/or  existing) 


Bectricai-avaiiabi lity,  general  system  type  and  chTracteristics  incl.  airfield  lighting,  communica- 
tion,  etc.  (proposed  and/or  existing) 


~V\teter_suppiy/waste-tre3tment— availability.  general  system  type  and  characteristics  (proposed 
and/or  existing) 


,em i irements/fuel conversion  (sources,  availability,  loads,  types  of  fuel,  etc^ 


Solar  energy  evaluation 


Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


?! 
5  <E 
S’  o 
ccz 


R 


NR 


R 


R 


fSR _ 


R 


.  § 

CD 

o  a> 
H  O 


£  "2 
E  t 
E  2 

5  < 


E  r 


o  - 
Q  < 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com* 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  th.s  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  th.s  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu- 
merit  which  is  attached. 


*  BV  WHOM  (Check  and  insert  appropriate  tetter) 

A  -  DFAE 
B  -  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  and  solid  waste  disposal  criteria 
Other  Environmental  Considerations  (List  and  number  items) 


*  T3 

0) 

c 

C  *0 

<u 

OJ  ^ 

E  £ 

CD  0> 

E  2 

o  0) 

o  ~ 

H  O 

o  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  it  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 

Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu* 
ment  which  is  attached.  — 


*  BY  WHOM  (Check  and  insert  appropriate  I 

A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  . 
explain) 


_ technical  data  checklist 
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F.  FIRE  PROTECTION 


Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc.) 
Other  Fire  Protection  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  -NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 


*  BY  WHOM  {Check  and  insert  appropriate  letter 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  {Check  Comments  Attached  and 
explain) 


ment  which  is  attached. 
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A.  SPECIAL  CONSIDERATIONS 


A-1  Factors  of  risk,  restriction,  or  unusual  circumstance  expected  to  increase  costs 
beyond  applicable  area  averages.  _ 

7aT  Special  applicable  construction  codes/criteria  (NATO,  SOFA,  base  regulations, 
use  of  government  furnished  documents,  etc.)  __  __  _ 

~  Skilled  labor  and/or  structural  material  availability  impact.  _ 

A-2  Construction  phasing  requirements _ _ _ _ 

A*3  Unique  contractor  requirements  (24  hr/day  work  capability;  safety  require¬ 
ments— AR  385-10,  DODI  1000.18,  DODD  1000.3,  DQDI  6055.1;  etc.) _ 

A4  Utilities  available  to  contractor  (types,  metering,  costs,  billing,  etc.) _ 

~/V5  Secure  area  availability  for  contractor  equipment  and  materials  storage _ 

A-6  Clearances  required  of  contractor _ _ _ __ 

A-7  Contractor  work  area  (location,  limits) _ _ 

A-8  Function  support  equipment  (mechanical,  electrical,  structural  support  require¬ 
ments)  _ 

~ (aT  Cranes  and  hoists  (loads,  controls,  uses,  etc.) _ _ _ _ _ 

A-9  Trash  handling  system  (availability,  storage  area  for  recyclable  material  to  co¬ 
incide  with  installation  resource  recovery  plan)  _ 

A-1 0  Real  property  installed  equipment  andjurmtu^re _ 

(A)  Functional  support  equipment  _ 

(B)  Equipment  in  place _ 

7c7  Other  equipment  and  furniture  (O&MA,  QPA) _ _ 

A-11  Disposition  of  scrap  and  salvage _ _ _ „ _ - _ 

A  12  Training  of  using  service  operating  personnel  (Operating  Manual,  etc.) _ 

A-1 3  Contingency  plan  for  incidental  discovery  of  archeological  artifacts  _ 

A-14  Maintenance  and  maintainability  (i.e.  avoiding  features  which  have  high  mainte¬ 
nance  requirements  or  new  maintenance  skills,  etc.) 

A-1 5  Economic  Considerations  _ _ _ _  _  _ _ 

(A)  Projected  economic  life  associated  with  specified  functional  requirements. _  _  _ 

(B)  Special  economic  ranking  considerations — design  features  for  which  factors 
other  than  economics  (i.e.,  other  than  lowest  LCC)  should  govern  the  decision 
as  to  which  of  the  feasible  alternatives  should  be  selected,  including 
statement  of  locally  unacceptable  alternatives  and  reasons  therefor. 


(C)  Projected  facility  utilization  operation  schedule.  _  _  _  _  _  _  _  _ 

~ (D)  Planned  changes  in  facility  usage  during  economicHife  and  alterations  to  be  required. 

(E)  Projected  preventive-maintenance  (p-m)  strategy  (e.g.,  full  p-m  as 
recommended  by  manufacturer;  minimum  p-m— replace  failures  as  they 

occur,  and  little  else;  full  p-m  on  critical  items  only;  etc.).  _  ___  _  _ 

(F)  Projected  strategy  for  custodial  care  and  maintenance  for  most  commonly 

used  types  of  exterior  and  interior  finishes  (e.g.,  frequencies  for  sweeping, 
vacuuming,  washing,  painting,  etc.).  _  _  _  _  _  _  _ 

(G)  "Design  features  that  experience  has  shown  require  excessive  M&R. _ 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R“  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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Comment 

Attached 


B.  SITE  DEVELOPMENT 


Required  site  plans  (incl.  design  and  construction  factors) 

Site  access  and  preferred  construction _routes _ 

Site  restrictions  Cair^ef^cloaronce^explosjveoto^age^ejc.j _ 

Existing  facilities/functions  9_? reasjs true Ui res,  j^ateri^s^mpact)  _ 

Disposal  areas  { t ra s l^exc abated  mater constraints) _ 

Borrow  and  spoil  areas _ 

Grades  or  contour.soxistinji _ 

Existing  trees,  turf,  ground  cover,  landscape  deveilopment^erosion  control _ 

Bridges  a  nd^  fences  (ap  pH  c  ab  I  ed  es  i  g  n_  crit  en  a] _ 

Railroads  (routing,  sidir^gs^dock^  yards,  9£?Jf5dJ?9i _ 

Fire  station  and  security^  police  l_opad°_[| _ 

Site  utilities— capacity  and  quantity  available  to  project  (sanitary  and  storm 
sewers,  drainage  ditches,  water  and  gas  service,  communication  lines,  hydrants 
and  sprinklers,  etc.) 


New  facilities_clearly_idontified _ 

Necessary  support  facilities  required  for  complete  functional  project  (ware¬ 
house,  igloo,  fuel  storage,  waste  treatment,  etc.)  _ 

Subsoil  conditions  (actual  or  expected-groundwater,  permafrost,  etc.) _ _ 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) _ _ 

Demolition/relocation  required  to  clear  site  (date)  _ _ _ 

Pavement  types  and  requirements 

Design  loading  and  us e_fr equ en c y_b y_ t yp e_o f _p a vin g _ 

Street  size  and  layout  (uaffic^control) _ 

Parking  lotsjsign^ge^etc.) _ _ _ 

Sidewalks  and  c  urb  sjh  an  die  app  ed ,  etcj _ 

Gutters,  culverts  and  other  drainage  factors _ _ 

Runways,  a p ron s_a nd  tax i ways _ _ 

Tie-down  anchors  oj^_g rounds _ 

Special  surface  conditions  required _ _ _ _ 

Energy  conservation  siting  and  features  (wind  solar,  etc.).  See  also  DDC  Item 
D-1 3  (D)  &  (E) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _____ 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


design  data  checklist 
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Comment 

Attached 


B.  SITE  DEVELOPMENT  (Continued) 
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Landscape  treatment 

Preservation  of  existing  features _ 

Proposed  planting  (low  maintenance  species,  locations  away  from  power  lines, 

etc.)  _ _ 

Storm  drainage(See  also  Item  E*4) 

Total  run  -of  f_are_a_a  ffecti  nj_p^oj  ec  t _ 

Design  jnten$ity_for_floods _ 

Design  of  storm  drainage  system  to  include  pick-up  system  and  outfall  lines _ 

Consideration  of  Coastal  Zone  Management  Act  (PL  92-583,  1972;  Amendment 

PL  94-370,  1976)  _ _ _ _ 

Other  Site  Development  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
mant  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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See 

Tech.  Data 
Checklist 
Item 


c.  ARCHITECTURAL  &  STRUCTURAL 


C-8 

C-10 

C-11 

__C-V2 

cT 

C-1 3 

C-14 

C-4 

C-1  5 

C-1 6 

C-1 7 

C-18 

C*7 

C-1 9 

C-20 

C-2 

C-21 

C-2 

C-22 

C-3 

C-23 

1a> 

(Bj_ 

(C) 

Mirtrrin'  r-"'*'™"'  'imitations  (include  fill  andpavingj - 

TS^TTwI.  (existing,  planned  or  desired,  use  of  pre-eng,neered  buildings 

considered)  _ _ _ _____ _ _ _ 

special  loading,  subgrade  moisture  control,  low  ma.ntenance 

types  particularly  in  spill  areas) _ _ _ _ — — - 

"  ~  Exterior  (materials,  seajingpfloinis^flweral  maintenance] - - - 

-  -  |nterior_waMs"7nd_partitions  (material,  finish,  fire  resistance,  subgrade  mo.sture 

control)  _ _ _ _ _ _ _ _ 

Ceilings  (height,  finish,  acoustics) _ — - - - - - 

Windows  (type,  size,  special  treatment) - 

~ noors"(tvpe,  size,  power  operatiompanic^^ 

(finishTiocationijpeciarmetaljestnctions^^durabrhtyj 

TiitiahM'iprpwctiy  conductive  & 

1ST Stores  (windows,  doors,  hardware,  constructs  of  walls, 
ceilings,  arms  rooms,  vaults,  etc.) _ _ „ — 

location) 

'^^^ators  and  chutes  (location^-  type  of  usage)_ 

toadino  docks  and  canop>« _ _ _ 

—vih.:^V.p,nH.,ein0  equipment  requiring  isolation - 

- — - ' — —  ”  l  n:ip  caisson  deep  foundations,  mat 

Unusual  foundation  requirements  (pier,  pile,  ca 

special  treatment,  creep  control)^ _ __ _ 

CnarTnT'iinusual  clearance  requir~en»en^an^rhgghO_ 

Special  bay  sizes  (reflect  access  dimensions)  - - 

~  Overhead  support  requirements  (hoists,  cranes) - 

loads,  materials,  access,  low  maintenance 

features  like  exterior  drains,  etc.) _ _ _ _ 

Structural  specialities jslabs^ sump^jrenchesjms) - 

Seismic  zone  design  criteria _ — - - - - -  , 

“ ^~77^7(I^mer/winter  preuailing^^H^ane^yphoon) 

Protective  shelterevaluation  andresjstant  desjgncriterie  _ 

-  "  Explosive /nuclear  blast  (protective,  resistive,  suppressive,  venting  and 
ment  structures) _ _ _ _ _ 

’  ~  ”  ^d]It^n  projecjio^l  We_olra^ati°m  ir^nii w,  s_oume) 

Chemical/biological  protection _ _ _ 


NB_ 


.NR  - 


NR 


m- 


BY  WHOM  (Check  and  insert  appropriate  letter) 
E 

Using  Service 
Construction  Service 


(Check  Comments  Attached  and 


-sss  -jstsvssss  xz 

Enter  -NR"  if  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 

Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  i.  in  an  existing  docu- 

ment  which  is  attached.  _  ^  _  — 

design  dste  chGcklist 
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C-5 

_ 

C-6 

C.  ARCHITECTURAL  &  STRUCTURAL  (Continued) 


C-24  Designation  and  strength  of  units  to  be  accommodated _ 

C*25  Requirements  for  special  design  projects _ ___ _ NS¬ 

C-26  Safety  features  (occupant  load,  maximum  travel  distance  to  exits,  hazard  to  be 

controlled  or  eliminated)  _ __ _ _ _ _ _ _ _  ..  NR 

C-27  Special  design  features  for  handicapped, _  _ _ — - NR- 

Other  Architectural  and  Structural  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R**  If  itam  Is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  coda  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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Comment 

Attached 


See 

Tech.  Data 
Checklist 
Item 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


~  <U  C 

3  DC  «  E 

CT  w  CQ  o 

a  O  o  n> 


Special  mechanical  requirements  or  considerations _ _ _ _ _ 

"Special  peak  usage  periods  and  peak  leveling  techniques _ _ 

Maintenance  considerations  (equipment  room  size,  layout,  location,  general  ac¬ 
cessibility  of  equipment,  compatibility  with  existing  equipment.) 

Energy  monitoring  control  system  (EMCS)  and  permanent  utilities  metering _ 

Plumbing  system  (prop^sed^ajrd/or  existing) _ 

General  piping  and  storage  system  ^  . . . .  .  .... _ _ 

Materials  (galvanized,  copper,  etc.) . 

Insulation  . 


Natural  or  LP  gas 
Venting 


Distilled  water 


Compressed  air  . 

Hospital  &  surgical  gases . 

Other  (chemical,  fuel)  _ 

Facility  water  supply _ 

Garbage  disposal  _ 

Sanitary  drainage  system _ _ 

Grease  interception  _ 

Chemical  waste  drainage  &  disposal  (incl^ex^losi^veprocess  waste 

Radioactive  waste  _ 

Drinking  fountains  _ 


Water  treatment  __  _______ 

Emergency  fixtures  (showers,  eyewash  fountains) 


Heating  system  _ _ _ 

Existing  generation  plant . .  . __  _ „ _ 

Location  and  distance  from  new  facility 

Equipment  (type,  age,  fuel,  etc.)  . 

Current  loads  (average,  peak,  reserves  for  this  and  other  projects,  load  level¬ 
ing  system) 


Type  of  plant 

Manning  &  support  requirements 
Pollution  controls 
Type  of  product 


_HB _ 

NR _ 

_ R_  _ D _ 

NR _ 

_R_  _  D _ 

’  NR_ 

R  ..D . 

R  .D . 

R  .  D . 

R  D . 

.NR  . 

.  R . 

NR . 

NR _ 

_R_  _D _ 

'  NR _ 

~  _R_  _  D _ 

’  NR _ 

'  NR _ 

'  NR _ 

'  NR _ _ 

'NR _ ' _ 

'NR  _ 

R  D 
R  D  ‘ 

-R  D" 

"r'  d . 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  **R"  if  item  is  relevant  end  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ 


•BY  WHOM  (Check  and  insert  appropriate  letter) 


B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 


DA  FORM  5025-D-1-R,  Feb  82 


V-3-34 


TM  5-800-3 


E-15 


C  ' 

See 

Tech.  Data 

D.  MECHANICAL.  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 

Checklist 

Item 

ITEM 

D-5 

D-6 

Heatinq  system  (continued)  _ 

(B) 

Requirements  for  proposed  facility _ _ _ _  — .  ~ 

(i) 

Type  of  system  . . . 

. Heat  load  requirements  (special  temperature  demands) . 

(2) 

(3) 

Controls,  metering  &  EMCS  requirements . . 

(4) 

. Distribution  system  (valves,  steam  pressure,  fluid  temperature) . 

(5) 

(61 

'  (7) 

Additional  equipment  specifications - - - - - - 

D*6 

D-7 

Ventilating/air  conditioning/refrigeration  system _ 

IaT 

Existing  facilities  __ _ . . -  - 

(1) 

(2) 

Type  of  plant  (refrigeration,  chilled  water,  etc.) . 

(3) 

. Current  loads' (average,  peak,  reserves  for  this  and  other  pro,ects.  load  level- 

ing  system)  . 

*  (4)  ’ 

Type  of  product  (CFM;  temperature,  G PM.  etc.) . 

(5) 

(6) 

Special  filtration  requirements . 

(7) 

. Special  humidity,  ventilation,  or  temperature  requirements . 

(8) 

Security  restrictions  for  open  ducting . 

(9) 

Freezers  or  coolers  _ _ 

1b) 

~  Requirements  for  proposed_faciljty _ _ _  - 

”(D* 

(2) 

Temperature,  humidity  and  vent  conditions  special  to  this  design . 

(3) 

Control,  cycling,  metering  and  EMCS  requirements . 

(4) 

‘  (5)  ‘ 

(6) 

(7) 

Special  fire  and  security  considerations  for  this  project . 

(8) 

Occupancy  hours  and  days  per  week  _ _ — - - 

D-5, 

D-8 

Heat  and  chilled  water  distribution  system _ 

D-6 

~iA) 

Heat  system  _ 

«rr 

“(2)  * 

(3) 

Valving  and  sectionalizing  requirements . 

(4) 

Allowable  shut-down  of  service  for  main .c.°.n.n.e?V?!'? . 

s  J 

(5) 

s _ 

*  Sizing  for  future  facilities _ 

o  .r 

•  s 

•5  1 
u  o 
X  z 


NR_ 

NR 

N.R. 

N.R. 

N.R. 

N.R. 

NR 

NR 
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NR 

NR 

NR 

NR 

NR 

NR 
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NR 

NR 

NR 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com- 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
ment  which  is  attached.  _ _ — 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  -  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


design  data  checklist 
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Document 

Attached 


See 

Tech.  Data 
Checklist 
Item 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


D-8  I  Heat  and  chilled  wa«r  distribution  »vs«em|continued) _ 

(B)  Chilled  wate^ system _ 

(1)  Type  ot  service . 

*  (2)*  *  Existing  system  components . 

*  (3)  "  Valving  and  sectionaiizing  requ‘rements . 

*  (4) . Allowable  shut-down  of  service  for  main  connections . 

'  (5) . Sizing  for  future  facilities  _ _ _ _ — 

D-9  Electrical  system _ 

1/0  Power  service  characteristics  &Jocati°n _ 

IbT  Stand-by  power  (available^  required) _ 

7c)  SpedaMnWriTr  f7n«ional  lighting  requirements  (brightness,  night,  emergency, 

justification)  _ 

Id)  Uninterruptible  power^ep^_ir^ _ 

~\e)  Commercial  tie-in  requirements  8^ restrictions _ 

(F)  Potential  for  increased  power  service  needed _ 

!g)  Service  outage  durationjimitations _ _ _ 

1h)  Security  alarm  systems  (type^&  locati°J]j _ 

( ] )  $7reTt, Taking" or" security  lighting  (brightness,  hours,  switchingjtcj - 

Ty pes  of  fix  turesrequ iredji ncludi n^mounti  ng,_N  EC  sfficationjtcJ - 

"IkT  _  “TOeThwelxttnToTclrcuit.  w  conduit^ (functionaljupport  &  outlet  location), 

~C)  Television  circuitsoTconduit functional  s_u ppo rt_&_outle tjoca t  ion) _ 

(M)  Intercom  requirements  (locations,  type) _ _ 

In)  Equipment  list  w/power^ requirements _ 

1q7  Special  communications  requirements  (filtering,  maximum  fluctuation  limita¬ 
tions,  convertors,  etc.)  _ 

"jp“  ETecTro7ic7hfdf  glft^TfeTenTe  mefufs  (frequency  involved) _ 

-(q7  SpecialTwitches  &  conuoVoudets,  receptacle_re  quire  menu,  etc. _ 

Ipj”  Grounding  requirements,  lightning  protection _ 

“js"]  Hazardous  environment  requirements  (location,  activity  involved,  NEC  classifi- 

cation,  type  of  hazard)  _ 

/-r)  Corrosion  control  (cathodic  protection)  _ _  _  _ _ - 


*0 

1_  CD 

• 

U  2 

O 

C 

c  x> 

1  u 

•5 

S  O 

a:  z 

To  Be 

Dcterrr 

1 1 

E  2 
o  ~ 

u  < 

3  S 

o  Z 
Q  < 

,NR__ 

_ 

NR 

_ _ 

_ _ 

NR 

NR 

NR 

NR 

NR 

R 

_D_- 

— 

— 

_NR_ 

— 

— 

— 

NR 

NR  _ 

_ 

_ _ _ 

_  R_ 

_D _ 

_ _ _ 

D 

_ 

NR  I 

_ ___  _ 

NR  _ 

_ 

_NR_ 

_ 

R  _ 

j>Z  J 

_  _ 

_ 

NR  J 

_ _ _  „ 

_NR_ 

_  _ 

_ 

NR  _ 

_ 

_ 

NR  _ 

— 

— 

— 

NR 

NR 

NR  _ 

NR  _ 

— 

— 

— 

NR 

NR 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R“  if  item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ ^ , 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS  (Continued) 


Electrical  system  (continued) _ 

Other  special  power  requirements  (^afjhc ^control,  antemia^e^c.) _ 

Applicability  of  task  light ing^on^iderabo^s _ 

Power  management  and  metering  requirements _ _ _ _ _ 

Electrical  Distribution _ 

Actual  &  estimated  loads  jpeak  &_a^fragejKW  demand)) _ 

Utility  compnay  distribution  system  (substations,  transmission  lines,  rate 

schedule,  etc.)  _ 

Government  owned  distribution  system  (switching  station,  transmission  lines, 

feeders,  etc.)  _ 

EstirnatedTmpac7  7  ^o^sTd  7q Jipment  installation  on  power  factor,  load 
balance  and  costs  for  corrective  action  proposed  _ 

Ov  erh  ead  /  tin  de  r  g7o  un  djv  olt  age  ,  c  and  uc  t  or^  size  grounding,  etcj _ 

Estimated  power  demand  factor  and  diversity  factor  _ _ __ _ _ _ __ _ 

Power  qu aTiry  requirements  (voltage  and  frequency  regulation) _ 

Power  to  intrusion,  detection  alarm  systems  around  perimeter  _  ^ 

Airfield  lighting  requirements _ 

Area  &  location  to  be  served _ 

Source  of  power  (normal  &  emerge ncyj _ 

Vault  requirements _ 

Primary  feeders _ 

Control  cabling _ _ _ 

Runway^ lighting  (centerline,  edge,  ^t^c^marl^r^in«nsJt^contnol] _ 

Threshold,  approach,  &  s t r o be^b£acon JM_g hti ng _ 

Visual  approach  slope  indicators  { VA$I) _ 

Obstructions  lighting/barrier  marker^ _ 

Taxiway  edge  lighting _ 

Helipad/heliport  lighting  ( pe  rim  ete  rj and ir^g ^di r ec t ion^Jt ove rla ne,  etc.J _ 

Water  supply  system  _ 

Source  (commercial,  well,  storage,  etc.) _ 

Average  rate  of  supply  (FPD  at  PSI)  Current  &  Future _ 

Treatment  requirements _ 

Ixisting”  sVs«7rTcomponents  (type,  size,  capacity,  age,  material,  location, 
valving,  pressure,  etc.) 


_  R_  _D 
NR  _ 

_  R  _  D~ 
R  D' 
NR 


NR_ 

NR 


NR__ 

NR__ 

NR_ 

NR 


NR_ 

NR_ 

NR_ 

NR 


NR_ 

NR 


R 


R_ 

"  R _ 

NR _ [ 

R  D 


REQUIRED  O  R  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com* 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
B  —  Using  Service 
C  -  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 
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See 

Tech.  Data 
Checklist 
Item 


■5  cc  ©  £ 

5-  ~  CQ  4, 

0)  o  o  V 

cn  z  H  Q 


F*1  General  design  guidance _ 

(A)  Occupancy  type  (see  NFPA  101,  Chap  4) _ 

~\q)  —  Water  supply  characteristics  (existing  or  planned  extensions)  (capacity,  pump 

activation,  storage  tanks  and  pumps,  etc.)  ^ 

(C)  Mobile  fire  apparatus^ (response  distance/time) _ 

~([5)  F7re~detec  tiorTa  nd  alarm  sys  t  em  sj  exis  tin  g_orp  I  anned  ,_ty  pe ,  joc  at  i  on.  etc ^ _ 

"eT  Automatic  suppression  systems  (water  sprinkler,  CO2.  foam  etc.— existing 

or  planned  _ 

"7p")  Haz a rd~o f~conte n ts  (low,  ordinary,  high-see  NFPA  101 ;  type-explosives,  flam¬ 
mable/toxic  chemicals,  radioactive  materials)  _ _ 

~p~2  Special  fire  suppression  system  r£Q e rne nts _ 

(  A)  Means  of  egress _ 

(B)  Fire  area  limitations  _ 

(q)  Fire  walls,  partitions,  draft  curtains _ __ _ 

”□7  DetKtionIvTtem  (type,  detectors,  supervision,  transmitters,  annunciators, 

backup  provisions)  _ 

~E)  Su^ppressior^  sys'&™_ (damage  by  water  to  costly  equipment,  shut  down  of 

operations)  _ _ _ _ _ _ _ _ 

Other  Fire  Protection  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  ‘tarn  it  ralevant  and  i*  raquirad  for  thi*  project. 
Enter  "NR”  if  item  it  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  tource. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  Information  it  in  an  exltting  docu- 


•BY  WHOM  (Check  and  insert  appropriate  letter) 
A  -  DFAE 
8  —  Utlng  Service 

C  —  Conttruction  Service 
D  -  Detigner 

E  -  Other  (Check  Comments  Attached  and 

explain) 


ment  which  Is  attached. 
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APPENDIX  "A” 


PRODUCTION  RECORDS 
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APPENDIX  "B" 


ANALYSIS  OF  PRODUCTION  RECORDS 


LAUNDRY  PRODUCTION  DATA 


LOT  « 

I TEH!  DESCRIPTION' 

usr 

WEIGHT 

FY  87  1 

OF  ITEMS 

FY  87 

TOT 

FY  66  * 

OF  ITEMS 

FY  65 

TDT 

LBS  LAUNDERET  LBS  LAUNDERED  LPS 

LOT  11 

-  HOSPITAL  LAUNBRV 
h:sc-sma_ 

.16 

726 

131.04 

792 

14c.*71 

MI SC -NED 

1.25 

222 

277.50 

474 

53_ .  “ 

MJSE -LARGE 

2.  Jv‘ 

1 

2.50 

16 

41 

PkLON  CASE; 

.  30 

64222 

19E8E.9:- 

560  4  E 

16613.6 

SHEET  COTTOf* 

1. 25 

10295; 

126666. 75 

94295 

117665, 75 

TABLE  CLCTi 

.94 

195'- 

16327.63 

170*;" 

15966.55 

TOWEL  HAND 

.16 

104337 

18760.66 

964:" 

17353.56 

LAUNDRY  large  bag 

1.50 

6542 

126: A.  50 

9271 

13902.5 

BAS'  ITEMS-  PER  LB 

1 .  Uu 

7275 

7275. 00 

70cj 

7025 

BATHROBE 

1.50 

22253 

34422. 50 

19272 

28905.5 

BLANKET  gotten 

4.  00 

26437 

11 3746. OC 

27256 

109432 

BLANKET  WOOL 

4. 70 

34 

155.8* 

5362 

25201.4 

CLOTH  U&r 

.04 

66657 

2687.66 

626’1 

2512.0*1 

COAT  CONvAlESCEK* 

7C 

445 

155. 75 

393 

137.55 

COA'  OPERA’ I NS /SCRUB 

.35 

27266 

954.}.  1 C 

27106 

946’. 6 

SOWN  OPERATINS-'XRAi 

.3! 

4162c 

14664. 30 

32147 

137(1.4: 

6YM  SADR’S 

.25 

2632 

709.  7: 

2156 

5  Li 

PPjmM*-’  Cu*- 

.35 

35442 

12406. 10 

3c  r6 

115-45.  4 w 

pajama  TRDl'SERE 

.5*: 

345'* 

17402.  OC- 

32626 

163> 

m  plo c=  :  >  5 

1.35 

1473 

2015.55 

ip: 

1560.  =5 

PASTE,  COfwA.EE^N"/Sw^r 

.  5c 

265  O 

1 3253. OC 

2266 . 

1 1  ^ . 

TOWEl  BT- 

C*7 

116712 

67665. 94 

1225:5 

69651.55 

WRP:'L£r 

.EC 

66422 

41052.20 

56900 

3405. 

COVER 

2,  Ok 

36:2 

7716.00 

5014 

i  :  .<c  c 

PILki> 

.60 

631 

5CJ4.60 

4L 1 

36:.  6 

SHEEP3K I N 

.60 

22 

17.60 

71 

56.  S 

coct  dr/opthc/fod:  r 

.  5 

201 

100.50 

35 

17.5 

SAO> 

.60 

6  N 

366. 40 

563 

33".  6 

DPEri  HOST 

.90 

155 

1401. 3C 

731 

65".  r 

SAuVhEE.  Hub*  Is  vl. 

1.  Ov 

-zr  “ 

352.0. 

69: 

k-  — 

w .  <* 

BYE  MEw  ITE*5 

1 ,  O'. 

3717.CK 

2V: 

2‘Pt 

Sheet s  fittel 

1. 25- 

3565c 

44615.  O'. 

1252*: 

•  :  r 

6306.3 

55*501. 9k 

66 : : 6c 

£95"ck."‘ 

LAUNDRY  PRODUCTION  DATA 


UNIT 

FY  87  ft 

FY  87 

FY  68  ft 

FY  88 

LOT  I 

ITEM  DESCRIPTION1 

WEIGHT 

OF  ITEMS 

TOT 

OF  ITEMS 

TCT 

LBS 

LAUNDERED 

LBS 

LAUNDERED 

LBS 

LOT  #2  -  ORGANIZATIONAL  72  HR 


ftP RON  FOO:  H 

.20 

CLOTH  WAS- 

.04 

NAPKIN 

.17 

PILLOW  CASE 

.30 

SAlVASE  DVE  SHOT'  TOWL 

.18 

SHEET  COTTON 

1.25 

TABLE  CCiTh 

.94 

UNIFORM  FROD*  FOCI  H 

.9: 

smock 

.80 

rise  sn;_l 

.18 

SLEEPING  BAG 

1. 65 

BJWrE’ 

2. 50 

TROUSERS  SWEAT 

1.20 

TOWEw  BATH 

C7 

1  wJ  t 

SHORTS  GYM 

.25 

C0VERAlL5/£WERALl5 

4.00 

PAT-  MAT  RE  SB 

2.e: 

spread  be: 

4.70 

skirt  tee-  swel- 

.  6C 

BAG  .ftUNI.pv-DlF'L. 

7C 

.  i  hJ 

CAP  BD. 

i  ^ 

COVER  Art*; 

.15 

COVER  masses: 

.62 

COVER  CANTEEN 

.15 

COVER  RE.*E“ 

.11 

DRAWERS  CCTTON/WOOl 

.18 

6L0VE/DCMICAL/TFINBER 

.(>9 

jao;et  field  nb: 

2. 00 

LINER  FIE J-  JA>:- 

.40 

LlNEr  PA^r.r 

.65 

1.50 

NEO  ban:  HEJ*Et 

.07 

PAO  FIELD  All 

.65 

PILLOWS 

.6’ 

RUE  S3 

1. 25 

RAGE 

.18 

SHEltEF  HA. -8 

2. 75 

SHOE-TEWIS 

.65 

SOCKS 

.15 

TROUSER/"  I  ElD/NK 

2. 20 

UNDEF  SHIRT  WOD_ 

1.20 

WEBBING  HE.I€t/PA:- 

.19 

NI5C-5NAlL 

.  lb 

MI  SC -MED 

1.2*5. 

MISC-LARSE 

8.50 

SHIRT  UTIlITy/BDl: 

2.15 

TROUSERS  UTIlITy/BDu 

2. 20 

672' 

166. 00 

210 

5l.  5 

1092:1 

4371.24 

97693 

3891.76 

4736.9 

8053.73 

42694 

7257.93 

425955 

127766. 50 

3668a 3 

106£:Z. t 

2553 

629.54 

11196 

6015.3: 

8254 5 E 

1031876.50 

7135." 

891893.6: 

31665 

29765.10 

35**  i  a 

31409.16 

16 

14.40 

163 

110.7 

318a 

2547.60 

2048 

1836.  4 

863 

147. 96 

489. 

680.  3 

56976 

71220.00 

48469 

60611.65 

130711 

326777. 5(: 

114846 

287160 

38099 

45718.60 

33306 

39969. t 

13757£ 

78418.36 

14160: 

80626.  ii 

4470b 

11176.50 

32611 

8606. 75 

2026 

8113.00 

1734 

6936 

572? 

16031.  £C 

126E1 

34386.6 

1893 

8895.40 

1717 

6v>69.  9 

7 88 a  9 

19713.25 

74646 

18563 

40042 

30621.50 

39661 

2S715.7: 

96: 

115.80 

^65** 

3l£. a2 

1304 

195.60 

1279 

191.65 

57258 

25561.96- 

49266 

3056 1 . 1 3 

250E 

585. 9v 

5194 

779.  i 

62*5 

68.75 

2236 

657.12 

704 

126. 72 

7390 

1230.36 

698-9 

629.01 

213 

19. 1" 

10662 

32589.00 

6266 

188,-4 

6719 

266 '.60 

10653 

4103. 3 

C 

.  00 

0- 

658 

387.  l. 

lOt 

♦  cc 

iJ. 

2304 ; 

1613.6: 

1149. 

604.2 

609" 

1362. 05 

6413 

1588.45 

53*99 

42V3.  6l 

4686“ 

39109.  t 

0 

.oo 

0 

0 

46360 

633* .  6=: 

3435“ 

6:8a. 66 

47096 

17661". 5* 

3866a 

143a9: 

622 

540. a: 

609 

125.6; 

13"9 

206.85 

6855 

1066.  65 

16299 

36077.60 

10515 

23133 

1315 

1576.00 

2515 

3016 

4949: 

9403. 29 

2977C 

565c.  3 

1563" 

2614. 66 

29158 

5346.4. 

1350 

i  725.00 

498 

62l  .  1 

44 

110. 00 

642 

605 

5728. 

16236. 70 

805“ 

1"40£. 55 

7607 

23062.40 

760a 

23052. 9 

234  r7  83 

2213199. 03 

20Saa9* 

1949956. 

B  -  2 


u~i  ‘Ai 


LAUNDRY  PRODUCTION  DATA 


UNIT 

FV  67  * 

FV  67 

FY  66  i 

FV  6S 

ITEM  DESCRIPTION 

WEIGHT 

OF  ITEMS 

TOT 

OF  ITEMS 

TO- 

US 

LAUNDERED 

LBE 

LAUNDERED 

LEE 

LOT  13  -  LAUNDRY  OR I SAN I 1  AT IONA.  48  HR 


COAT  F30E  H/MED 

.  5( 

5040 

2520. 00 

4635 

24:7.5 

TROUSERS  FOODH/MEC 

1.20 

4672 

5606.40 

4204 

5C‘4n,b 

DRESS  FOOD- 'NED 

.9: 

69: 

6SS.S; 

c|7. 

52: .  j: 

APRON 

.25 

114 

28.50 

20: 

c 

ijl- 

105:7 

e^sz. ?: 

96:9 

6s  2-. 61 

72  HOU? 

BLOUSE 

,iin 

ie: 

47,  4? 

40  0 

162 

CURTAINS 'DRAPES 

2.  DO 

73 

18c.  50 

59 

147.5 

JACKET.  FIELD 

3. 00 

203 

605.  Cv 

275 

62= 

SHIRT  EX  CEP'  ED:. 

.47 

1462 

BBS. OS 

l5t>£ 

73t.5c 

SHIR"  BDL 

2.15 

4159 

6941.65 

4525 

9726. 75 

SKIRT  KIw/Civ 

.75 

29 

£1.75 

205 

(CI 

i  w : .  -  w 

TROUSER  EXCEPT  DDL 

1.20 

1773 

2127.60 

Lw  '  W 

T ROUSE*  ED-: 

3.2C 

3673 

12292.60 

4597 

H7i:.- 

MIBC-SMA-, 

.16 

126 

23. 04 

13t 

24.  46 

mise-me: 

1.25 

66 

107.50 

240 

3a. 

MIS  C-JTOE 

U.  5'v 

110 

275.00 

e_ 

2r.5 

COVERS 

4.0; 

14 

52-.  00 

i  • 

1*4. 

HANKEE^!:- 

*  *? 

71 

12.07 

59 

iv.  vJ 

na:»  In 

.  i" 

V 

\  H 

6 

1.2c 

PlLLOWDAE 

.  <$■ 

44 

13.20 

17 

5.1 

SHET 

1.25 

0 

.00 

V 

SHES'  RES 

1.25 

22 

3S.50 

32' 

4; 

TABi.S  C.O 

.94 

22 

20.62 

i : 

It. 

BAG  LAUNDRY 

.75 

162 

121.50 

132 

99 

bag  sleeting 

1.25 

0 

.00 

0 

V' 

CAP 

.12 

0 

.  00 

0 

0 

WAS-  EO 

.04 

50 

c.o: 

4" 

*  w  C 

^  1  Ju 

DRAWEE 

.16 

429 

79.02 

j'x 

9..  :e 

PAT  BEL 

2.e: 

\ 

2.  6 

4.70 

0 

.  OC 

RUSE 

1.35 

o 

.CK 

( 

SHIP"  TE 

.25 

CQr 

J-/- 

146. ?5 

^*9; 

3  23.2: 

SHOE 

.2*5 

LL 

c  r 

U.  w*  . 

c  z. 

SXKE 

.15 

462 

72. 3C 

45* 

66. : 

bedsprea: 

4.7() 

n 

.  00 

6 

:•  * : 

TDWE-  BAr* 

C  "7 
.  J  i 

319 

161.62 

236 

135.  66 

TOWL  BEAD- 

,7( 

0 

.  O'. 

0 

!o 

Wise.  SNAl. 

.16 

0 

.00 

0 

(' 

wise.  !€L. 

1.25 

0 

.00 

0 

( 

MISC.  lARSE 

2.  5'.'1 

c» 

.00 

0 

0 

14242 

26166.  43 

16447 

SO*4*  6.  6“ 

B  -  3 


LAUNDRY  PRODUCTION  DATA 


LOT  * 

ITEM  DESCRIPTION 

UNIT 

WEIGHT 

FY  87  1 

OF  ITEMS 

FY  87 

TOT 

FY  68  # 

OF  ITEMS 

FY  86 

TOT 

LBS  LAUNDERED  LBS  LAUNDERED  LBS 

HHIIIHmiHtWWHHHHHWmWmHWmWttWHIWHHWWHWHHIIItmmiHHHmtWH 

LOT  #5  - 

IPR  £4  HOUR 

Blouse 

.47 

65 

39.95 

89 

41.63 

COAT /JACKS1’ 

1.40 

s? 

135.80 

120 

16: 

SHIRT  EXCEPT  BDU 

.47 

62: 

293.75 

596 

263. 13 

SHIR’  EI-l 

2.15 

£89: 

6213.50 

£63? 

6103.6: 

SKI  R’ 

.75 

21 

15.75 

54 

40.5 

TROUSER  EXCEPT  IX 

i .  c*V 

K3: 

1237.20 

112: 

135' 

TROUSER  BDJ 

-  nr> 

W.  LY' 

29:  o 

9459. 20 

2635 

%~i 

RISC-SrtL. 

.16 

65 

11.70 

77 

13.66 

WSC-f€I' 

1.25 

45 

56. 25 

39 

46.75 

MISC-J)R6E 

2. 50 

LL 

55.00 

Cu 

57.5 

CLOTH  WPS- 

.04 

15 

.76 

42 

1.68 

DRAWERS 

.18 

135 

24. 30 

215 

39. 43 

RUG  Su  FT 

1.35 

120 

162. 00 

53 

71.55 

SHIhT  ?££ 

.  2  j 

205 

51. 25- 

21 6 

54 

SOCKS 

.15 

165 

24.75 

£37 

35.55 

TONE.  Bfi> 

.57 

46 

26.23 

64 

26. 46 

LAUNDRY  BA? 

.75 

0 

.00 

9 

6.75 

MISC-SMA-. 

.16 

11 

1. 96 

“*7 
<->  • 

6.66 

WISE -MED 

1.25 

0 

.00 

0 

0 

mis: -l&rse 

2. 50 

0 

.00 

0 

0 

HANnEREHiE1 

.  1  / 

3d 

6.13 

39 

6.61 

R I  _.:iu  CAiE 

.  yj 

.90 

2 

.  6 

SHEE’ 

1. 25* 

4 

5. 00 

18 

22.5 

LOT  #t  - 

PAYRCLi.  DEDUCTION 

1  BUNDLE  PE1  MCE- 

12.00 

856: 

673.3 

17631.36. 

1047756. 00 

6733 

33700 

17456.33 

40**0' ; 

£  BLWD.ES  CtR  WEEH 

12.00 

20616 

247416. 00 

15667 

1  6wkl**r 

PERMENAN'  PAR*'  ;f 
PERMEVi'."  PA"*'  it 

10793: 

1295:72.00 

493  S* 

0 

5326-“ 

laundry  production  data 


UNIT 

FY  87  # 

FY  67 

FY  68  « 

FY  66 

LOT  * 

ITEM  DESCRIPTION 

WEIGHT 

OF  ITEMS 

TOT 

OF  ITEMS 

TCT 

LBS 

LAUNDERED 

LBS 

LAUNDERED 

LBS 

1 1 1 1 1 1 1 1 1 1 HHHMHH* 

LOT  #8  - 

ORGANIZATIONAL  DRY  CLEANING 

ALB 

1.00 

12 

IE.  00 

13 

** 

AMICE 

1.00 

0 

.00 

0 

COA'  SHORT 

1,50 

1212 

1816.00 

137E 

2064 

COAT  LONG  LINE! 

i.  so 

762 

2023. 20 

69: 

1756.6 

CORPORA. 

1.00 

£ 

2. 00 

o 

CURTAINDRAPE3 

2.5'.: 

361] 

9032.5! 

279. 

69  L 

H00DW1N7ER  -  LINE: 

1.35 

596 

6U7.3I- 

790 

10bc.5 

JACKET  AlL 

1.40 

16 

£2.40 

12 

16.  i 

ALTAR  Cloth  all 

3.00 

67 

201. 00 

20 

60 

36.6.4 

PARKA 

2.  BO 

267 

603.60 

136 

purificctor 

l.OC 

43 

43.00 

It 

16 

SHIR' 

.47 

1263 

593.61 

232: 

109. . 6. 

SCAR"  AlL 

.IS 

296 

56.63 

2^6 

45. 22 

TOWEL  FINGER 

.ie 

26 

4.66 

Cl 

^,9t 

TROUSER  A.. 

1.20 

2022 

2426.40 

2719 

3263.5 

TABlEClOTj- 

.94 

107 

100. 56 

365 

346. 66 

ROBE  ^  SOWN  A 

1.50 

189 

263.50 

109 

162.5 

kisc-s*a« 

.16 

1410 

253. 60 

2609 

469. 62 

kisc-«e: 

1.25 

164 

230. 00 

292 

36d. c5 

WISC-.A^SE 

£.  5'. 

0 

.  00 

19* 

*M 

BL  OVES/R.I'TEN 

.09 

237 

21.32 

501 

45. ;? 

ha:  d: 

I.2C 

9 

9. 9-. 

0 

( 

tapes:  rv/f  jig 

.94 

12' 

115.62 

421 

395.  T* 

mis: -sma.. 

.16 

n 

1. 26 

35 

6.  ] 

misc-ne: 

1.25 

2 

2. 50 

1 

1.25 

MISC -LARGE 

2. 50 

C 

.00 

0 

0 

CAP  PILE 

.16 

4:5 

74.70 

1466 

267.6* 

CAP'  GARRISON 

.12 

0 

.00 

620 

74.  4 

C0VERAL-/CVERA-.S 

4. 00 

195s 

7992.  O' 

769 

3152 

SCARc  WOO- 

.30 

222 

66.9: 

6: 

c4*.  ] 

DRESE 

.91 

417 

379. 47 

18o 

162. 9 

SHIRT  WOO- 

.60 

563 

337. 60 

i*;  ] 

&*;.  E 

TROUSER  WOO- 

1.60 

165 

264.00 

39- 

62- 

16290 

27995. 6: 

>0622 

2*22*5.  ] 

LOT  19 

-  ORGANIZATION*.  DRY  CLEANING  4r 

riK 

COA"  AG 

1.80 

26691 

51 64  2. 80 

23469 

422**.  * 

T ROUSE :  A3 

2.20 

39757 

6" 465. 4v 

3296* 

7256*.  E 

SHIR" 

.47 

27277 

12826.19 

£2636 

10639. 66 

95725 

151929.39 

79091 

135445.63 

B 
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LAUNDRY  PRODUCTION  DflTP 


HWWtWWHmHHWWHHHHtHHimWHHHUIHIHHtHmHmHHHWHHHHUWHHWmH 


UNIT 

FY  87  # 

FY  87 

FY  66  # 

FY  66 

LOT  1  ITEM  DESCRIPTION 

HEIGHT 

OF  ITEMS 

TOT 

OF  ITEMS 

TGT 

LBS 

LAUNDERED 

LBS 

LAUNDERED 

LBS 

LOT  #10  -  IPR  DRY  CLEANING  72  Hr 

BLIXJSE 

.47 

464 

227.46 

604 

377. 86 

COAT  FUR  TRIMMED 

2. 00 

5 

15.00 

25 

75 

COAT  SPORTS 

1.40 

78? 

1101.  BO 

1016 

1422.4 

COAT  LONG  LINE! 

2.60 

9: 

257.40 

16: 

214.6 

COAT  LONG  WC  LINER 

2.10 

265 

562.8v 

215 

661.5 

CURTAIN 

i. 

CC“ 

Jv<u 

606.30 

616 

6?9. 9 

DRESS 

.91 

366 

332. 05 

547 

49". 77 

DRESS  EVENING 

2.  BO 

17 

47.60 

21 

58.6 

RUG 

1.25 

782 

1055.70 

361 

467. 3! 

SKIP*  K/C  PLEATS 

.90 

532 

476.80 

702 

651.5 

SKIRT  W/PlEATS 

1.15 

7 

6.05. 

36 

45. : 

SHIRT  (Li  AIL/CIV 

.47 

1192 

560.24 

1119 

5*25. 95 

Shift  w/kil  creasc 

.47 

54 

25.36 

32 

15.04 

SUI’  CIV 

2. 90 

60*0 

1740.0: 

7% 

2306.4 

SWEATER 

1.00 

761 

761. 00 

626 

826 

table  cloth 

.94 

22 

20.68 

3 

2.85 

NECriE 

.04 

119 

4.76 

126 

5*  04 

TRO.SE-  all 

1.20 

299*: 

3565. 00 

3440 

4126 

UNI FORK 

2.90 

66a 

1963. 60 

114 

330. 5 

WISE.  SNAl. 

.  16 

157 

28. 26 

350 

65 

WISE  Cl 

1.25 

105 

127.50 

81 

101.25 

WISE.  LARGE 

2.50 

cc 

Jw 

96 

c% : 

10635 

13672.91 

11553 

13796. 66 

lot  i;:  -  ipr  drv  Cleaning  (saws  bat 

BLOUSE 

.47 

199 

93.53 

131 

61.5? 

COAT  FUR  TRIWMED 

3. 00 

0 

.00 

6 

16 

COPT  SPORTS /UN I FORK 

1.50 

509 

763. 5( 

400 

d(k 

CGA"  LONE  b. LINE* 

2.s: 

31 

76.  o; 

44 

;;;> 

COAT  .ONE  WC  .INER 

2. 20 

139 

305. 6s 

141 

il)  i  v ■ . 

CURTAINS 

1. 1C 

115 

126. 5C 

66 

74.6 

DRESS  EXCEPT  EVENINC- 

.91 

161 

146.51 

156 

141.26 

RUG 

1.35 

65 

9:.8: 

c 

u 

D# 

skirt  w/d  pleads 

.90 

285 

256.50 

199 

173. . 

SHIRT  ALL 

.47 

12()7 

567.29 

7BC 

366.9 

SHIR"  w/r.\  CREASES 

.47 

23 

10.6; 

16 

7.55 

SUIT  CI> 

2.90 

22; 

669.  9v 

240 

696 

TROUSERS  All 

1.20 

2044 

2452.60 

164" 

1976.4 

UNIFORW  WiL 

2.90 

504 

1461.60 

133 

365. " 

SWEATER 

1.00 

314 

314.00 

238 

236 

wise.  SWAll 

.16 

121 

21.76 

116 

20.65 

WISE  WED 

1.25 

36 

47. 5C 

23 

26.75 

WISC.  LARGE 

2.50 

20 

50,  CK 

21 

C  -  c 

W 

NECKTIE 

.04 

114 

4.5c 

6: 

5.4- 

6122 

7465.36 

442! 

c'.*i  r-* 

c  i .  w 

B  -  6 


LAUNDRY  PRODUCTION  DATA 


HtHHHtHHWHmHHHHHWHHHtHHHHrtmWWMHHWHHHHHfHHmmHIHtmHHHHHH* 


UNIT 

FY  87  i 

FY  87 

FY  88  # 

F  Y  66 

LOT  * 

ITEK  DESCRIPTION 

WEIGHT 

OF  ITEMS 

TOT 

OF  ITEMS 

TOT 

LBS 

LAUNDERED 

LBS 

LAUNDERED 

LBS 

LOT  #12 

-  HOSPITAL  dry  cleaning 

COVERALL 

4.0C 

1 

4.00 

7 

2 

COfiT  DR. 

1.40 

7 

9.6. 

126 

179. 

PAD  FOAM  RUBBER 

2. 80 

S3 

260. 40 

0 

TROUSERS 

1.20 

7 

6.40 

157 

166. 

SMOCK/PANT  SUIT 

1.30 

3719 

4834. 70 

3135 

4075. 

MI SC.  SNA.. 

.16 

25E 

46.44 

20: 

36. 

MISC  MED 

1.25 

161 

226.25 

14 

17. 

MI  SC.  LARGE 

£.50 

0 

.00 

a 

£ 

CURTftINS/DRESS 

1.10 

1947 

2141.70 

2229 

2451. 

6213 

7531.69 

5863 

699". - 

total  production  all 

ITEM? 

3452655 

4364230. 54 

3159646 

3470014. 5‘ 

TOTAL  PRODUCTION  DRV 

CLEANING 

134966 

208586.04 

121590 

175751.6 

T'TA.  PROIX'ION  .AUNDEREI  ITEM: 

331766? 

4155644.50 

3036066 

329426*.:: 

B  -  7 


APPENDIX  "C" 


PRODUCTION  ANALYSIS 


JULY-SEP  FY  88 


LAUNDRY  PRODUCTION  DOTS 


V 

UNIT 

JO.  66 

AUG  86 

SEP  66 

JUL  66 

AUG  68 

SE*  66 

LOT  # 

ITEM  DESCRIPTION 

WEIGH* 

#  OF  ITEMS 

#  OF  ITEMS 

*  OF  ITEMS 

*  OF  LBS 

»  OF  LP3 

*  OF  LrS 

LBS 

LAUNDERED 

LAUNDEREI 

LAUNDERED 

laundered 

LAUNDERS! 

LAUNCHES 

LOT  11 

-  HOSPITAL  LAU>C*v 

MSC-SKLL 

.16 

2 

47 

15 

4.88 

6.48 

u.  1 

HISC-HED 

l.ii 

i: 

£3<* 

29 

13. 75 

292. 5 

36.25 

WISC -LARGE 

1  *  ‘ 

Lf  W 

e 

11 

r 

0 

£7,5 

12.5 

pillou  case:- 

» 3*. 

7“'*?  • 
w  l  » 

462“ 

395- 

<17*  7 

i  .  W.  •  w 

I4£t. : 

1 :3L.  2 

bHs  c  ■  CO  i  3*» 

1.25 

56:2 

882. 

6282 

7018.2: 

11036. 75 

7652.": 

.9* 

ns: 

12*5v 

1162 

i 

1H5 

1052.88 

TOLE.  HANG 

.  IS 

So:*’ 

44^1 

8102 

1033.  Li 

795.  36 

>56.38 

LAlWDkt  LARGE  BAC- 

1 .  Jv 

5t*i 

92“ 

72C 

676 

1405.5 

ice: 

BAEV  ITE*S-  PEE  Lh 

1.00 

496 

14ES 

652 

492 

1466 

652 

BATHR 2li 

i .  f : 

121c 

126“ 

850 

157- 

19':., c 

i  <i  i : 

BLAN'Z*  COTTEn 

4. oc 

1512 

17* 

1679 

6052 

69  j* 

7516 

bla*;e"  4CX3l 

4.  70 

0 

h 

c~.:  ’ 

0 

C 

ZF/t  ~ 

u  J  •  .'W* 

ClCth  WAS*- 

.  04 

4322 

52' 02 

0 

172. £2 

206. 06 

GKT  CONVALESCED 

.  2! 

7c 

WL 

60 

12.25 

31.2 

£  * 

COAT  OPERATING 'SCRJr 

.25 

1592 

£422 

206: 

697.55 

850.5 

733. 3! 

60Jn  OP£RArING/XRA> 

.35' 

34;: 

404  S 

366: 

1190.35 

1417.15 

1251.25 

6  V*  3rC,?  d 

.2*5 

18: 

16. 

20* 

45.25 

45 

5: 

PAJAT-A  COA- 

.  3: 

cinl 

£4"5 

16<T 

725.2 

666. 25 

57c .**5 

WJAmP  "ROjSE;: 

.  S'. 

cTi: 

2312 

1752 

1055.5 

1156.5 

6-6 

) 

WE  r.D"  2  >  5 

1.2: 

I4t 

C  T 

1£S 

199.6 

39.1: 

<  7;  1 

PAN’*  Cjv.  LESSEN* 'bwX'H 

.  5. 

;  5E‘ 

i  r :  1 

16:8 

79:. 5 

997.5 

6;  9 

~0*E.  B~- 

ST.  7 

8265 

ic  :?E 

S3:: 

47:;.:: 

56::.  -2 

4732.  “ 

WRAHEF 

.6; 

462“ 

46:5 

430C 

£762.2 

;.r  .  r 

£*52 

COvi- 

£.  X- 

29** 

S.- 

162 

J7l 

1006 

322 

p;_ov. 

.6) 

17 

ic 

75 

12.  : 

9.8 

63. 2 

SHEE^SkIN 

.80 

0 

7 

11 

() 

5.  c 

6.6 

COA*  DR^OR’hC.FOO:  - 

.  5v 

0 

0 

0  ■ 

( 

0 

BMOC^ 

.bO 

97 

0 

C 

56. 2 

C 

CRESS  40E.: 

.90 

C] 

62 

50 

c  ^ 

77.  l 

45 

ShlVASc  HOd-  I  t'c. 

l .  v  .• 

k_  ••■  - 

1  t  = 
aw 

£ 

x . : 

DVE  NE»*  ITS  “*2 

i .  oo 

(• 

' 

3‘7r 

w  : 

sheets  - :^te: 

I .  d'i. 

26'.- 

•  r  - 
i  «XLw 

250** 

7-r  z 

:9: 

3;  2 . 

c  ;  •■r'l 

^C.w  r 

c  *  :  ‘  ■ 

58266 

362:5. ; 5 

4*  .2.“- 

62: : 

c 


1 


LAUNDRV  PRODUCTION  DHTf 


LG'  * 


ITEM  DESCRIPTION 


UNIT 

jul  ee 

aug  ae 

SEP  6b 

jul  s a 

AUG  68 

SEC  sa 

HEIGHT 

«  OF  ITEKE 

I  OF  ITEMS 

1  OF  ITEM: 

1  OF  LBS 

t  OF  LEE 

t  O'  LE: 

LB5 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

launder:: 

LOT  $2 


ORGANIZATIONS  7E  HR 


APRON  FOOD  r 

.2! 

c 

0 

K 

1. 25 

2.2 

CLOTH  was- 

.04 

3127: 

12652 

10912 

454.6A 

506. 3: 

436. 42 

NAPKIN 

.17 

44  c- 

2765 

4915 

756.  i 

64  V.  7: 

C‘-  *=. 

Plu.0*  CASE 

421  S' 

47015 

2746 : 

t  jC-  - 

341:;.; 

6:-- 

SALVAGE  D>:  SHC-  TQWEw 

.It 

1765 

0 

3627 

3IE7T7 

0 

61:. 6: 

s-:r  cc’%* 

* . :  1 

64  %: 

s:zs; 

64%: 

105:  :i 

112966.71 

609  :.22 

TAE.E  Cjt- 

.9' 

2611 

23c 

30 30 

26%..% 

2237.2 

bb4b.: 

UNI  ►OP"'  FRDE-r  FOGI  h 

.SC 

o 

o 

182 

n 

lie. 7 

sm:  E  r 

•  s: 

f 

V 

0 

0 

M 

0 

m;s: 

.16 

0 

£22: 

8:’.': 

* 

40;.": 

397.6: 

SLEEPING  sag 

1.25 

4  IS: 

6859 

4586 

5:45 

7622.75 

561‘. 5 

ElAN>.Et 

2. 50 

946“ 

13207 

11199 

23667.1 

33017.5 

-7°-*'.  1 

T*3jSE%  SHE^’ 

1.2V 

26:  V 

506,6 

3I5E 

314- 

60s : . i 

3762 

tow:.  h~~- 

r~ 

17521 

i%:: 

1461" 

9936.9" 

1 1172. 1" 

6-72.  9? 

SHCR'r 

.25 

2923 

5102 

3863 

730. 75 

1275. 5 

615.75 

COvERA^^S 1  OvE  S 

4.  OC 

IOC' 

142 

64 

40 : 

56: 

336 

PS!  HP’ RES: 

i.6. 

376 

456 

6876 

1052.  6 

1276.6 

221%.- 

sp*ea:  ?e: 

4.  % 

15: 

84  2 

211 

714.  - 

112%4 

99..  7 

s-:-'  TEE-  SwE% 

•  :  I 

555: 

11176 

7362 

136: 

2734.1 

16;  v.5 

&a: 

-r 

23:'b 

666^ 

405  : 

249: 

4392 

3925. 72 

lAI  90  _ 

.  1 : 

865 

V 

:  * : 
u .  . 

31. 6 

v 

cl.  4- 

COVER  h*% 

‘  c 

0 

3u 

30 

0 

46. 2 

COVE-  *A~"%:2 

.  6: 

3762 

6205 

4692 

234-.  s 

36%. : 

29  2.  - 

COVER  [ATEE*. 

.  11 

260 

1535 

1862 

4: 

2%.  62 

iv  r»  c 

COVER  HE%2’ 

.  1 1 

165 

i?;7 

0 

IS.  15 

166.6“ 

DRAW:  9 :  CC^rON.’ WO.-. 

.  16 

636 

718 

635 

114.46 

189.2; 

15; . : 

G.D;E/:HEr::A.  TFINSS- 

.  OS 

6 

2S 

11 

t;. 

.  ‘  L- 

2.6: 

.  99 

jacket  fiej:  ne: 

2.  OC 

377 

667 

1116 

l  4  Jl 

20E : 

32^: 

%ej;-  ja:>,e: 

.  40 

67 

156 

222 

3*.  6 

6: .  - 

b:  •  r 

PAta,‘ - 

w  c 

!V 

V 

(. 

Mj: 

.  c 

6 

] 

.  r 

K 

- 

:- 

ne>  ban:  hljit 

,■  _ 

0 

(, 

12: 

b. 

PAD-  rIE%  A.L 

.  65 

625 

319 

0 

1 52  7” 

8%.:: 

P  *  _0W: 

.  6C 

3966 

6451 

47“. 

2166. 7 

7:.".t 

RUG  s:-  ~ 

3.25 

0 

C 

( . 

0 

RAG: 

.  IE 

23?; 

1 666 

334^ 

426. “6 

3o  ‘ .  2  -i 

67:. 97 

SHELTER  H£L“S 

34% 

6262 

306  9 

1 3V:  . 

23936. :: 

:  :5v6. 7l 

shoe-te*:: 

.  61 

0 

J-7 

V 

:4.  01 

SOCKS 

.  15 

%  : 

12!  5 

73* 

60.45 

16,.% 

: 

TROUSER /'.'E. I'M-: 

c .  : . 

637 

1154 

896 

1841.4 

2536.6 

19*:. 7 

UNDER  SHIR'  JCCL 

1.2V 

666 

{' 

95 

1039.2 

1 : b 

NEBBING-  HEJ!E*/PS> 

.1? 

56: 

335: 

?r 

110.77 

257. 6- 

-  -  r 

NISC-S^w. 

.  :6 

2946 

4016  ' 

2656 

530.64 

722.55 

**~z.  -- 

fisi-t: 

1.25- 

1C 

2V; 

36 

12.5 

311.21 

4 1 

NJSC-JWSE 

2.  5v 

(> 

842 

0 

0 

602 

sh:rt 

•  c 

439 

■}  ;■ : 

1%. 

942.61 

ire; 

Ujw.  . 

2:.".:: 

TROUSE-'r  if  I L I T T  'EDi 

2. 6C 

16C 

KMt 

543 

c  i  ; 

W  1  «- 

32:9.: 

1  :  • : 

216C73 

26&X 

2o%% 

196662.5 

84661"’.  6 : 

"V.  :’r- .  . 

C 


2 


LAUNDRY  PRODUCTION  DftTP 


f 

uk:t 

JUL  66 

AUG  86 

SEP  66 

JUL  86 

AUG  66 

SE:  60 

LC"  * 

item  descrip:: 0-. 

WEisr 

#  OF  ITEMS 

i  OF  ITEMS 

1  OF  ITEMS 

#  OF  LBS 

t  OF  LBS 

4  0:  uPO. 

LBG 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

laundered 

LOT  13 

-  LAUNDRY  0RI6ANIZATIDN£L 

48  HR 

COAT  FOOD  H/MED 

.  J  ;-' 

SEE 

340 

49* 

311 

170 

TROUSERS  FOCDh/MEI 

i  .  w 

43* 

31 E 

260 

520.6 

374.4 

DRESS  FOODH/MZI- 

.91 

71 

49 

22 

S4.£: 

44.59 

20.00 

APR2\ 

.2! 

20 

31 

16 

c 

7.75 

*. : 

llv 

732 

814 

901.41 

59S.74 

60".  5E 

LO’  4i 

-  IPR  7c  H3J- 

blouse 

.47 

64 

55 

40 

30.  Oc 

25.6! 

16.6 

CURTAINS -'DRAPE; 

2.  SO 

23 

rj 

0 

57.5 

0 

0 

JACKS'.  M'ElI 

3.  OC 

19 

£ 

3 

cn 

16 

9 

SHIRT  EXCEPT  PD. 

.4? 

lit 

\a 

IBS 

55.41 

60.  It 

66.80 

ShI=t  bdl 

£.15 

439 

399 

315 

943.65 

657. 65 

fc77.  25 

SKlr*  KIw  'Cl.' 

.7= 

2c 

12 

Zt 

16. 5 

c 

>  r 

TROUSER  EXCE-'*  ED.' 

1 .  EG 

•  * 

Lw;s 

171 

223 

27£ 

205. 2 

26".  £ 

TROuSER  BD- 

3.  EC 

44  G 

400 

3S3 

1417.6 

126. 

1257. £ 

NI3C-S#U 

.  lb 

22 

30 

ZfZt 

3. 9£ 

1.6 

3.9E 

nisc-*e: 

4  ►  .-w 

14 

6 

31 

17.5 

1C 

13.75 

NI5C-LAR3E 

■  r  ■ 

Z. .  J 

13 

7 

30 

32'.  5 

17.5 

11 

CO;E?m_ 

a.  c: 

1 

v 

V 

4 

G 

.  3* 

1 

HANKERS-  I E 7 

.  i*7 

S 

3 

2 

1.00 

.  51 

r 

NAPO. 

•  ~ 

0 

0 

V 

C 

( 

PIlJWCASE 

*  ■ 

0 

4 

i 

0 

0 

.  3 

u 

SHEE’ 

0 

0 

c 

- 

ij 

o 

SHEE'  REG 

1 .  EG 

0 

2 

12 

0 

2.5 

1! 

TAE.E  Cl0‘- 

.9- 

c 

c 

0 

0 

2.62 

v 

BAE  LAUNCH 

.75 

23 

10 

0 

17.25 

7.5 

O 

BAG  &_£E:  INS 

1.25 

0 

0 

0 

0 

0 

c 

CAP 

.IE 

0 

0 

0 

0 

c 

0 

was*  :.c"- 

.  04 

6 

4 

0 

« 

1 1 

.  36 

DRAWE: : 

.  IS 

■G 

3E 

\  9 

lc.S 

t.  5- 

3. 

Phi  be: 

2.60 

C 

V 

0 

0 

Ol3-‘ 

4.  7v* 

C 

0 

RUG: 

« 

4  •  w_ 

0 

0 

O 

Sh;=*  tee 

t  :*c 

6' 

45 

Lw 

21.7: 

i  i  z* 
Hu... 

r  ic 

SKF"  A>CET:L 

.  L.  - 

23 

£ 

0 

5.7: 

i  C 

c 

SOOS 

.15 

6: 

32' 

ID  I" 

32.1: 

h.  6 

4. 0: 

BEDSPREAD 

4.  7;. 

IJ 

1 

c 

0 

*. " 

v’ 

TOWEL  BATi- 

.57 

19 

11 

1  D 

1  «- 

10.63 

6. 27 

t.  6** 

TOWEL  BEAD- 

.70 

0 

0 

(: 

0 

0 

C 

msc.  WL. 

.16 

0 

0 

0 

0 

0 

(’ 

msc.  NED. 

1.25 

c 

0 

0 

0 

0 

c 

MSC.  LAPSE 

£.  50 

0 

0 

0 

0 

0 

1785 

1352 

133E 

2993.68 

2534.5: 

C  “  3 


LAUNDRt'  production  data 


r 

unit 

JUL  66 

AUS  68 

SEP  66 

JUL  66 

AU6  63 

SEP  65 

LCr  *  ITEM  DESCRIPTION 

WE16HT 

I  OR  ITEMS 

t  OF  ITEMS 

»  OR  ITEMS 

1  OF  LBS 

•  OF  LBS 

#  CF  LPz 

LBS 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

lau\>e~: 

LOT  *5  -  1PR  24  HOUR 

BLOUSE 

.4" 

10 

E 

5 

A.  7 

6. 6d 

d.  3j 

COAT/ JACKS* 

1.40 

r 

7 

7 

*7 

/ 

S'.  8 

4.8 

SHIRT  EXCEPT  BLv 

.47 

31 

C  - 

AS 

14. 5" 

84. 9: 

88.  c6- 

SHIRT  m 

r.  1  c 
iZ  •  Aw 

£97 

AS" 

ie: 

833.1 

1068.5: 

392. 41 

SkJ~ 

.71 

16 

3 

ft  — 

ft 

b.  d: 

TROUSER  EXCEP*  ETC 

iiii. 

c  r 
j: 

73 

18: 

7:1 .  S 

£“  . 

145.; 

TROUSER  BDj 

3.  ft 

£96 

A93 

164 

947.3 

157*. 4 

564.6 

MISC-SMA.. 

.IS 

40 

1 

1 

7. 3 

.16 

.16 

wisest 

1.31 

3 

13 

3.75 

-■  c 

11 

M!SE-LA»Sl 

3. 50 

3 

0 

3 

i.i 

(v 

*  • w 

Cloth  urs^- 

.0* 

14 

18 

0 

.58 

■  /  Z 

C 

drajem 

.18 

as 

68 

0 

16.03 

15.64 

»; 

Ru 3  5&  r 

1.31 

i 

0 

0 

1.35 

0 

0 

SKM  TEt 

.  31 

S3 

60 

0 

83.  d: 

dv 

0 

socks 

.11 

111 

7A 

0 

16.65 

11.1 

0 

T0WE, 

C*' 

33 

dz 

0 

16.24 

ft’*  ft 

0 

.AUNI='  BPS 

.75 

0 

0 

0 

0 

0 

0 

.  It 

33 

0 

(; 

5.M 

r 

k  MI  SC -REE 

1.  dl- 

0 

0 

- 

C 

W  m:s:-.r;si 

ii  •  -='■ 

( 

c 

0 

han-er:-.:e- 

.17 

IS 

14 

0 

3.  Ot 

6. 36 

p:.lo»  call 

.  3:‘ 

V* 

0 

o 

(• 

C 

S-€E* 

C,c 

A 

0 

c 

r 

V.* 

1:34 

1443 

543 

1776. 33 

£651.9: 

:n7. 49 

l_C*  #£  -  PflrRD^  DEDUCT  1 0- 

1  BJND.E  Pi-  WEE- 

13.07 

4953 

•}^lc' 

6386 

59AM 

39744 

87533 

c-  BJNT-t:  PER  JEEf 

13.  OC 

14:7 

1408 

1344 

1745* 

16684 

1618: 

f 

PENMEN-’-  PAC’>  1  r 

m 

0 

PERMEnA'T  P*hRT:  SS 

v 

v 

> 

6410 

4714 

38  73 

76S: . 

5656: 

44  M  - 

C  -  4 


LAUNDRY  PRODUCTION  DATA 


lCT  * 


LOT  IB 


UNIT 

JUL  B6 

AUG  86 

SEP  88 

JUL  88 

AUG  88 

SEP  62 

ITEf  DESCRIPTION 

WEIGHT 

i  OF  ITEMS 

i  OF  ITEMS 

«  OF  ITEMS 

t  OF  LBS 

*  of  lb: 

4  Dr  .EE 

LBS 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAIKDERED 

launder:: 

ORGANIZATIONAL  dr>  cleaning 

ALB 

l.CK 

0 

0 

0 

0 

c 

AMICE 

1.0! 

0 

c 

0 

0 

0 

COA*  SHORT 

l.fc 

2! 

35 

156 

3/.  5 

jz.  : 

3s, '4 

coat  lon:-  line: 

3. 6( 

1 

7C7 

0 

3.  E 

1032. 2 

CORPORAL 

l.CK 

0 

0 

c 

0 

■a 

CURTAIND  RAPE'S 

L..  Jv 

601 

44  E 

C 

c'OOc.5 

*  iZ  . 

5. : 

HCDDWlfTER  -  LINE! 

1.35 

0 

0 

0 

0 

0 

jAc>,r  a_l 

1.4: 

11 

E 

n 

15.4 

£^.6 

ALTAR  CwC’-.  A*.. 

3.  O'! 

0 

c 

r, 

o 

0 

PAR'.P 

£.60 

37 

4 

0 

75.6 

1 1 .  E 

C 

PJRIRIEATOR 

l.o: 

0 

0 

c 

o 

v 

shift 

.47 

6 

66! 

130 

3. 76 

404. ; 

61. ; 

SCARr  A.. 

.15 

1! 

0 

0 

1.9 

0 

o 

TOwE.  RINGER 

.IE 

0 

0 

c 

0 

0 

( 

TROu5E:  A_ 

l.£G 

62 

452 

136 

74.  4 

531.6 

162.  c 

TAELEC^CT- 

.  94 

3E 

6E 

3C 

30. 66 

63. 7E 

e6.  c 

ROBE. SOW.  A.. 

1.50 

0 

4-' 

5 

C 

6c 

1j.5 

NISC-SNA.. 

.  IE 

16 

6 

3 

2.E4 

1.02 

.  bu 

mis: -me: 

i » cZ 

n 

w*7 

E4 

13.75 

46.  e: 

MISC-LARGE 

;  c 

b.<  J . 

12 

15 

3 

38.  E 

4.-.: 

BL0VES^;-TEK 

.05 

75 

0 

E<w 

7.12 

/ 

z.  -• 

ha~  i: 

1.10 

l 

0 

0 

0 

TftPEE^P  :_ai 

.54 

355 

9 

(5 

325. 7 

6,  4£ 

KIS2-SMA.- 

.IE 

4 

(: 

r 

.  72 

0 

L 

m:sc-ke: 

1.25 

1 

0 

0 

1.35 

V“ 

NISZ-uARGE 

c.  5i 

0 

c 

0 

0 

( 

* 

CAP  PILE 

.16 

e 

0 

0 

1.44 

C 

CAL  GARRISCn 

.IE 

152 

135 

0 

33.16 

16. 62 

c 

COVERA^/O^RA^E 

4.  00 

10 

Z  ‘ 

40 

10: 

45 

SCAR'  WliIl 

,  j. 

19 

,'y 

V 

f. 

c  ** 

mu 

.  9; 

C 

fj 

SHIR'  WQ2. 

.6! 

-? 

t 

0 

V. 

4.2 

TROUSE^  WQCL 

l.&C 

0 

c 

V 

« 

1565 

362’7 

52'6 

36f!7. : : 

3605.  66 

6:3. ii 

■  ORGANIZATIONS  DPy  C-EAMN& 

4t  Hr 

COA"  A6 

1.6'! 

3192 

39:6 

30:2 

574'. 

7052.*. 

3:  iz .  *• 

TROLiSEP  AG 

E.  30 

299E 

5475 

219: 

673;.2 

13052. 2 

70E2 

SHIRT 

.  4  7 

3192 

3922 

3021 

1500.71 

1646.5. 

J~.i,  r  ~ 

10362 

13330 

7379 

18039.31 

£0954.  \ 

1 1675. 5" 

C  -  5 


LAUNDRY  PRODUCTION  DATA 


f 

UNIT 

JUL  68 

AUG  66 

SEP  86 

JUL  86 

AUG  66 

SEP  83 

L0T  « 

ITEM  DESCRIPTION 

WEIGH" 

#  OF  ITEMS 

1  OF  ITEMS 

#  OF  ITEMS 

*  OF  LBS 

1  OF  LBS 

#  OF  LB3 

LBS 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDERED 

LAUNDEREI 

LAIM )EPEI 

LOT  110 

-  IPR  DRY  CLEANING  76  HR 

BLOUSE 

.  47 

9: 

67 

63 

46.77 

40. 69 

33. 5^ 

COPT  FUR  TRIWEE 

3. 0( 

31 

1 

1 

63 

- 

- 

COAT  SPOR'G 

1.40 

45 

56 

96 

63 

76.4 

nr; 

COST  LONG  Lift! 

3. 60 

2 

4 

11 

7.6 

10.4 

3 1 , 3 

COS'  LONG  UO  LINE- 

3.10 

4 

3 

17 

6. L 

6.  £ 

CURTAIN 

1. 1C 

14 

6 

6 

15.4 

6.  E 

£.: 

DRESS 

.s: 

48 

47 

73 

43.66 

43.  !  i 

63. 4: 

DRESS  EVEMN3 

£.  6- 

0 

3 

13 

V 

5.  E 

36. 4 

ru: 

1.3: 

4 

1 

3 

5.4 

1.35 

4.X 

SKIRT  W/C  :vEP*S 

.90 

57 

c  ; 

56 

51.3 

46.6 

53.3 

SKIP-  W/PteEPT£ 

:.15 

13 

3 

c 

13.6 

3.45 

5.75 

SHIRT  All  KIw/EIv 

.47 

46 

56 

110 

31. 6^ 

37.36 

51.7 

SA’R*  b.'MIw  CREASE 

.47 

6 

4 

9 

3.63 

1.68 

4.33 

sir  civ 

3.90 

51 

70 

75 

147.8 

3C3 

£17.5 

SWE~T£‘ 

l.OC 

18 

14 

51 

T  I 

14 

r  < 

TABcE  ClCTi-. 

.94 

1 

0 

0 

.94 

0 

0 

NECKTIE 

.04 

0 

3 

0 

0 

.13 

0 

TROUSER  hLl 

l.OC 

303 

346 

30C 

363. 4 

39".  6 

36. 

usro^  mx 

c.9- 

4 

6 

10 

11.6 

i  *» 

•fr 
£  - 

| 

WISE.  S*L. 

.  IS 

16 

30 

38 

3. 34 

3. 6 

7.  Uc 

r 

MIST  ME! 

1.3*5 

4 

13 

I 

5 

1  r 

♦  ;r 

if  L. 

mis:,  large 

-  C  .• 

t 

3*4 

1 3 

31. 

6. 

3*:. : 

756 

731 

976 

909. 07 

665.43 

1:73.4“ 

lC' 

-  PF  DPV  ClEAN !N2  'SA*S  D^ 

BlOldS 

.  47 

15 

5 

38 

7.05 

3.35 

16.33 

COP"  FUP.  TRIMMED 

3.  -X 

4 

0 

1 

i : 

1  u 

0 

COPT  SP0PT5/UNPDRM 

1.5C- 

13 

13 

55 

1c 

19.5 

63.5 

COP"  lONS  W.-INE^ 

3.  6C 

3 

1 

4 

5. 3 

3. 6 

4 

coa'  l>:-  pie 

£.  £  . 

C 

3 

7 

0 

4.4 

- 

CUF-hINS 

1.  K 

13 

3 

0 

A  w»«  C 

tit  £ 

DRESS  EXCEPT  EVEMvS 

.9: 

10 

i 

(. 

9. : 

.  9. 

RJG 

1.25 

14 

IE 

37 

16.9 

3: .  E 

33.  **5 

sk:*-  w':  ^sa"s 

.  90 

5 

( 

e 

4.5 

V 

SHIRT  A_ 

.47 

16 

13 

38 

*?  c : 

6.:: 

12.33 

SHIRT  M/*r  CREASES 

.47 

55 

*7C 

«  w> 

f  £ 

*>c  it 

.  C  - 

35.  c  5 

34. 3: 

SUIT  CIV 

3.90 

19 

5 

36 

tc  • 

14. : 

s.r 

TROUSERS  All 

l.cro 

131 

139 

r 

£•  J 

157. S 

16E.  S 

£53 

uniform  rr 

a.  9v 

3 

6 

£ 

6.7 

17.4 

5. 3 

SWEATER 

i.00 

4 

3 

i: 

4 

- 

:  I 

Hisc.  s#l_ 

.16 

7 

33 

33 

1.36 

5.7E 

WSC  NED 

1.35 

1 

3 

3 

1.35 

3.75 

■  7= 

MI  SC.  LA*3E 

a.  5: 

1 

4 

7.5 

Z>  c 

'  • 

ME  T I E 

.04 

0 

6 

0 

0 

.  23 

v* 

t 

313 

335 

r  :<  • 
JC-. 

356. jj 

309.  -05 

c;-’  **“ 

c 


6 


LAJNDRV  PRODUCT: DA~h 


* *+* ****** it*** ****************** t***t**4**f **<***+**+***+*«+*  ****  *?  ***********  +  *r 


UNIT 

JUL  66 

AUG  66 

SEP  62 

JLL  66 

AU3  62 

SEP  62 

LC:T  *  ITEM  DESCRIPTION 

WEI0HT 

«  0^  ITEMS 

*  OF  ITEMS 

#  OF  ITEMS 

*  OF  LEr 

*  Cr  lF: 

*  or  lb: 

LBS 

LAUNDERED 

LAUNDERED 

LAUNDERS! 

lawcefl: 

launders: 

lal nde=e: 

tm+++m  *+*t**+***+***+**t*f ^*+***t************+***+******t**++f ****^*t **++*+**♦***♦****+♦* *********** *++*  M***+**+***f+*«^ 

LOT  #i:  -  HOS- ;Tft.  DR;  CLEAN; N3 

COVERALL 

A.  0, 

0 

0 

/. 

V 

0 

0 

COAT  DR. 

1.4. 

0 

0 

0 

v 

PAD  FO^  RUBBER 

O.&N 

0 

0 

0 

0 

V 

1. 

TROUSER Z 

1.  c\ 

(; 

(• 

0 

f 

S*£K/PA\‘  SJr 

1 . 30 

0 

EOS 

3u: 

0 

2:2 . 2 

392.  r 

WSC.  Sf'A _ 

.  16 

0 

■■; 

i 

!*!5w  MES 

* .  2 1 

0 

!•' 

1  ■  r 

1  i 

mis:.  lafg-l 

*  C  ‘ 
i_.  -‘ . 

{ 

( 

' 

0 

' 

CURTAIN; 'DREE; 

M; 

(• 

92 

:::2 

fj 

SUE 

122: 

ETC.  - 

l  - .  2. : 

TDTfL  PRODUCTION  AL.  ITE^E 

2*9;  7b£ 

34926- 

6-3666 

7  -jcry  7 

37922S.  “’5 

32'  >2,  22 

TCTk.  PRCCJriUN  D-r  CLEAN.' 

£ 

1  ■  ■ .  ~  2 

TulE 

iocs: 
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APPENDIX  "D" 


PLANT  LAYOUT  &  INVENTORY  FORMS 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


12  3  4 

WASHER  -  EXTRACTOR 

G. A.  BRAUN  /  NTD  600 


MOTOR  DATA 

SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 

WASH 
7-1  /?. 

d0B”ii*50“A60 
£4. 8-21. 6-10. 8 
1740 

13.  5 

£38 -£38—235 


MOTOR  #2 

EXTRACTOR 
12. 5-25 
£30 

40-46. 4 
850-1700 

27.  5 


MOTOR  #3 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 


WASH  -31.7 

1-1/2" 

14  PSI 

4" 

4" 


EXTRACT  -  277 


145  F  WASH  WATER 
110  F  EXTRACT  WATER 
SERIAL  NOS.  NTD60071  167-70 


D 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


5  6 

WASHER  -  EXTRACTOR 
800  POUND 

G. A.  BRAUN  /  NTD  800 


MOTOR  DATA  MOTOR  #1  MOTOR  #2  MOTOR  #3 


SERVICE  WASH 

H.  P.  10 

VOLTS  £30-460 

F. L. A.  £8-14 

RPM  1745 

ACTUAL  AMP  ££ 

ACTUAL  VOLT 


EXTRACTOR 

15-30 

£30 

55-74 

830-1670 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


—  WASH  —  *il.7  EXTRACT  c.77 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 


1  —  1  /£ 
14  PSI 


SERIAL  NOS.  NTD8007 6176 


D  -  3 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


7  8 

WASHER  -  EXTRACTOR 

£00  POUND  (MAX  CAPACITY  £30  LB. ) 
G.  A.  BRAUN  /  £00  NSP 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 


WASH 

%z> 

£00— £30— 460 
9.  9-13.  6-6.  B 
1  700 


MOTOR  #£' 


EXTRACTOR 

10 

£30-460 

£8-14 

1650 


MOTOR  #3 


EXTRACTOR 

3 

£30-460 
9.  0-4. 5 
1750 


ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 

SPEED  -  WASH  -  31.3  EXTRACT  -  310/620 

STEAM  LINE  SIZE  -  3/4” 

STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE  -  2" 

HOT  WATER  LINE  SIZE  -  2" 


SERIAL  NOS.  NSP2007B7 1 1 38 


D  -  4 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


9  10  11 

WASHERS 
100  LB 

MODEL  44-22-100 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 


WASH 

2 

208-230—46.0 
8.  4-8.  0-3.  0 
1725 


MOTOR  #2 


WASH 
5—2.  5 
230 
14-13 
1665-1880 


ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #3 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


D 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


WASH 

15 

£30—460 
46  d  ^ 


12 

SHEET  WASH 


TROY  LAUNDRY  MACHINE/£E1 


MOTOR  #£  MOTOR  #3 


CONVEYOR 

3/4 

£30-460 
36-i. e 


CONVEYOR 

3/4 

£30-460 
36-1. 8 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 


D  -  6 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


13 

SHAPER,  PRESS,  AND  CONVEYOR 

TROY  LAUNDRY  MACHINE/EE  1 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


SHAPER 
1  1  K.  W. 
££0 
36 

3480 
COS  =90 


MOTOR  #£ 


PRESS 
11  K.  W. 

sen 

40 

COS  =  83 


MOTOR  #3 

CONVEYOR 

c. 

£30-460 
7.  0-3.  5 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 


D  -  7 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


14 

DRYER  -  TUMBLER 
400  POUND 

CHALLENGE  DRY  FLO  LAUNDRY/ DFG-S 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 

MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 


TUMBLER 

£0 

£30-460 
46.  7— £4.  4 
3500 


MOTOR  #4 


CONVEYOR 

1 

£30-460 
5.  £— £.  6 


MOTOR  #£ 


TUMBLER 


£30-460 
7.  9-15.  8 


MOTOR  #5 

BURNER 

£30-460 
6.  0-3. 0 


MOTOR  #3 

CONVEYOR 

£30-460 
7.  0-3.  5 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


PROPANE  LINE  SIZE 
GAS  VALVE  RATING 

FIRE  RATE 


GAS  INPUT 


BURNER  SIZE 

STEAM 

AIR 

WATER 


£— 1 /£” 
15  PSI 


3,  350,  000  BTU 
£, 750, 000  BTU 

6000  CFM  AIRFLOW  THRU  DRYER 

3  MILLION  BTU 

80  LB  COMPRESSED  AIR 

40  LB  MINIMUM  WATER  PRESSURE 

15-S01  CHICAGO  BLOWER 

1£00  LB/HR  AT  100-1£5  PSI 

4  CFM  FREE  AIR  AT  80  PSIG 
40  GPM  AT  40  PSI 

(APPROX.  l-l/£  GAL. /LB  LAUNDRY) 


D 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


15  20 

DRYER 

TROY  MINUTEMAN  /  42  X  42 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1  MOTOR  #2 


1-1/2" 
£08-220-440 
4.  6—2. 3 


MOTOR  #3 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 

125  LBS  MAXIMUM  STEAM . PRESSURE 


D  -  9 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


19  17 

DRYER 

THERMAT I C  AMERICAN  /  MODEL  121 

42  X  42 


MOTOR  DATA  MOTOR  #1 


MOTOR  #2  MOTOR  #2 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 

RPM 


TUMBLER 

3/A 

£08—230—460 
3. 6-3. 0-1. 4-1. 5 
1725-1425 


FAN 

208-230-460 
7.  6-8.  8-3.  8-4.  4 
3450-2850 


ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

125  MAX  STEAM  PRESSURE 
11  BOILER  HP 

1BHP=38. 6  LB/HR  STEAM 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


TUMBLER 

1/2 

££0-440 
1. 8-9. 5 
1750 


18  16  31  31  33  34  35 

DRYER 

110  LB.  DRY  WEIGHT 

AMERICAN  ZONE  AIR  /  44  X  4£ 

FSN-351 0-141-8197 

MOTOR  #3 

FAN 

1 


FED  STOCK  NO. 
MOTOR  #2 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


SPEED 


36  RPM 


STEAM  LINE  SIZE 
STEAM  VALVE  RATING 


312  LB/HR  STEAM  CONSUMPTION 
£5  MINUTE  DRYING  TIME 


1BHP=38. 6  LB/HR  STEAM 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


28  29  27  30 

GAS  DRYER 

CISSEL  /  44CD4 £6 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


TUMBLER 

1 

208-240-480 
3.  3-3.  7-1.9 
1725 


MOTOR  #2 


FAN 

1-1/2 

200-230-460 
6.  0-6.  0-3.  0 
1725 


MISCELLANEOUS  EQUIPMENT 


INFORMATION 


250,000  BTU/HR  INPUT  (PROPANE) 
1 1  •'  MANIFOLD  PRESSURE 


MOTOR  #3 


D  -  12 


FT. 


LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


37  25  26  23  22  24  21 

DRYER 

?  £10-240  LB/HR 
CISSEL  /  L4242 


MOTOR  DATA  MOTOR  #1 


MOTOR  #2  MOTOR  #3 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


TUMBLER 

3/4 

£30-460 
2.  8-1.4 


FAN 
1-1/2 
208-220 
6— 3/5— 2.  5 
1440/1730 


ACTUAL  AMP 
ACTUAL  VOLT 


*•** 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
SPEED 

STEAM  LINE  SIZE 
STEAM  VALVE  RATING 

7.3  BMP  AT  125  LB  STEAM 

EQUIVALENT  FOR  GAS  FIRED  300,000  BTU  INPUT 
1BHP=38.6  LB/HR  STEAM 


3e 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


TUMBLER 

1/4 

£08-££0 
1.  1 


38 

STEAM  DRYER 
40  POUND  DRY  WEIGHT 
HUEBSCH  MFG  -  MILWAUKEE 


MOTOR  #2  MOTOR  #3 


FAN 

l-i/e 

£08— £20— 440 
4. 9-4. 8-£. 4 
1  725 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


D  -  14 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA  MOTOR  #1 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


TUMBLER 

5 

£30-460 
15-7.  5 


ACTUAL  AMP 
ACTUAL  VOLT 


FAN  MOTOR  IS  INACCESIBLE 


39  40 

SAS  DRYER 
400  POUND 
NORMAN  /  171 


MOTOR  #2 


BURNER 

£5 

£30-460 

64-32 

1750 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


MOTOR  #3 

HYD  PUMP 

£08-£ 

/£. 


GAS  LINE  SIZE 
BURNER  CAPACITY 


£" 

3,000,000  BTU  AT  7-£0"  W.  C. 
(APPROX  50  CFM) 


DRYING  TEMP.  £05-£15  F 
EXHAUST  TEMP.  180  F 


OJ  N 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


41 

GAS  DRYER 
400  POUND 

AMERICAN  DRYER  CORP.  /  7321 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


TUMBLER 
7.  5 

£08— £30— 460 
££— £  1  —  10. 


MOTOR  #3 


FAN 

10 

£08-220-440 
£8—25—1 2. 5 


MOTOR  #3 


BURNER 

1/2 

208-230-460 

2.  0-1.0 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


BURNER  MINIMUM  CAPACITY 
MAXIMUM  CAPACITY 


840,000  BTUH 
£, 000, 000  BTUH 


(NATURAL  GAS) 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


42 

LINT  TRAP 

CINCINNATI  FAN  /  WAF— 42-15 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 


FAN 

15 

230-480 
39. 8-19. 9 


ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #2  MOTOR  #3 


PUMP 

1 

208-220-440 
3.  2-1.8 
3450-2850 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


43 

LINT  TRAP 

CINCINNATI  FAN  /  WAF-4£-10 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


FAN 

10 

£30-480 
£fc.  8-13.  4 


MOTOR  #£  MOTOR  #3 


PUMP 

1 

£08— ££0—440 
3.  £-1 . 6 
3450— £850 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


44  45  46  47 

SHEET  PRESS 
SIZE  120 

AMERICAN  LAUNDRY  MACHINE 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  MOTOR  #2  MOTOR  #3 


DRIVE 

7-1/2 

208-220-440 
23. 4-22- 1 1 


ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


SPEED 

STEAM  LINE  SIZE  “  4”  REDUCE  TO  2 

STEAM  VALVE  RATING 

COLD  WATER  LINE  SIZE 
HOT  WATER  LINE  SIZE 


DESIGNED  FOR  100  LB  STEAM 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


49  48 

SHEET  SPREADER  -  FEEDER 

McCABE  -  LUBBOC,  TX 


MOTOR  DATA  MOTOR  #1 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


DRIVE 
1-1/2 
£30— 4&0 
54.  -£.  7 
1755 


MOTOR  #£ 


MOTOR  #3 


FAN 

1/4 

115-230 
4.  4-2.  £ 


POSITIONER 

1/4 

1 1 5— £30 
5.  £— £. & 


ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


51  50 

SHEET  FOLDER 

TROY  /  STOCK  #FSN-3510-293-4333 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


1 

230-460 
3.  2- 1 . 6 


MOTOR  #3 


MOTOR  #3 


1/3  1/3 

208-230-440  208- 

1.4-0.  7  1.4- 


MI SCELLANEOUS  EQUIPMENT 


INFORMATION 


I 


D  -  21 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 

52 

TYPE  OF  EQUIPMENT 

- 

SHEET  FOLDER 

equipment  CAPACITY 

- 

1EO  INCH 

MAKE/MODEL  NUMBER 

- 

AMERICAN  LAUNDRY 

MOTOR  DATA  MOTOR  #1 

MOTOR  #2 

SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


MOTOR  #3 


D  -  22 


r 


$ 


FT. 


LEONARD  WOOD  LAUNDRY  PLANT  STUDY 

_ _ 01  IDUCV 


floor  plan  equipment  no. 

TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA 

SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


1/2 

230-460 
2.  7-1. 35 


53 

SHEET  FOLDER 

JENSEN  ,  AMERICAN  STACKRITE 
MOTOR  #2  MOTOR  #3 


MISCELLANEOUS  EQUIPMENT  INFORMATION 
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FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


54 

TOWEL  FOLDER 

TEAM  INDUSTRIES 


MOTOR  DATA  MOTOR  #1 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


1 

£30-460 

3.  8-1.  9 


ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #£ 


MISCELLANEOUS  EQUIPMENT 


INFORMATION 


D  -  24 


L.  A. 

MOTOR  #3 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


MIXER 

1/3 

115-230 
4.  4-£.  2 


55 

WATER  &  CONDITIONER  DISTRIBUTION 


*4  EACH 

MOTOR  #2  MOTOR  #3 


PUMP 

1/4 

115-230 
5.  2-2. fc 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


D  -  25 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


78  77 

PANTS  DRYER  CABINET 

\ 

COLMAC 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


EX.  FAN 

1/2 

1 1 5-230 
7.  8-3.  9 


MOTOR  #2 


BLOWER 

1/2 

1 15-230 


MOTOR  #3 


CONVEYER 
1/16 
1 1 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


D  -  26 


in  u) 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


79  78  82  81 

PANTS  PRESS 

COLMAC 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1  MOTOR  #£ 


FAN 
1  —  1/12 

£08— ££0—440 
4.  7— £. 35 


MOTOR  #3 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


3  HP  STEAM 
80  POUNDS  AIR 


D  -  27 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 

&6 

DRYER  -  DRY  CLEAN  AREA 

EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 

MOTOR  #3  MOTOR  #3 

BLOWER 
3/4 

ACTUAL  AMP 
ACTUAL  VOLT 

MISCELLANEOUS  EQUIPMENT  INFORMATION 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 


TUMBLER 

1/3 

£30-460 
£  ■  6  —  1  *  *-* 
1  140 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 


D 


28 


ft.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MQDEL  NUMBER 


87  88  89  90 

DRYER  -  DRY  CLEAN 


MOTOR  DATA 


SERVICE 
H.  P. 

VOLTS 
F.  L.  A. 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MOTOR  #1 


TUMBLER 
1/3 
££•0 
1.  £ 


MOTOR  #£ 


BLOWER 
1  /3 
££0 
1.6 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


AREA 


MOTOR  #3 


D  -  29 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN 

EQUIPMENT  NO. 

- 

92  91 

TYPE  OF  EQUIPMENT 

- 

WASHER  -  DRY 

CLEAN  AREA 

EQUIPMENT  CAPACITY 

- 

110  POUNDS 

MAKE/MODEL 

NUMBER 

110  SMS 

MOTOR  DATA 

MOTOR  #1 

MOTOR  #£ 

MOTOR 

#3 

SERVICE 

H.  P. 

VOLTS 

F.  L.  A. 

RPM 

TUMBLER 
7-1/2 
220-440 
21-10. 5 

TUMBLER 

Jj 

EE 0-440 

1  1 .  E  5  •  0 

PUMP 

CL 

220-440 
6.  8—3.  4 

ACTUAL  AMP 
ACTUAL  VOLT 

MISCELLANEOUS  EQUI 

PMENT  INFORMATION 

80-100  PS I  AIR 
60  PSI  WATER 
100  PSI  STEAM 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN 

EQUIPMENT  NO. 

93 

TYPE  OF  EQUIPMENT 

WASHER  - 

DRY  CLEAN  AREA 

EQUIPMENT  1 

CAPACITY 

- 

70  POUND 

MAKE/MODEL 

NUMBER 

- 

MOTOR  DATA 

MOTOR  #1 

MOTOR  #£ 

MOTOR  #3 

SERVICE 

H.  P. 

VOLTS 

F.  L.  A. 

TUMBLER 

5 

££0-440 

13. 5—6. 75 

TUMBLER 

1/2 

££0-440 

5.  4-2.  7 

PUMP 

£ 

£20-440 
9.  £-4.  6 

RPM 

ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 


80-100  PS I  AIR 
60  PS I  WATER 
100  PS I  STEAM 


D  -  31 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


FLOOR  PLAN  EQUIPMENT  NO. 
TYPE  OF  EQUIPMENT 
EQUIPMENT  CAPACITY 
MAKE/MODEL  NUMBER 


94  95  96 

DRY  CLEAN  AREA 

COPELAND 


MOTOR  DATA 


SERVICE 
H.  P. 
VOLTS 
F.  L.  A. 
RPM 


MOTOR  #1 

COMPRESSOR 

208-230 
47.  5 


MOTOR  #2 


PUMP 

1/2 

115-230 
8.  0-4. O 


ACTUAL  AMP 
ACTUAL  VOLT 


MISCELLANEOUS  EQUIPMENT  INFORMATION 

EXHAUST  FAN  FOR  COMPRESSOR  -  1-1/2  HP  £30-480 


*2  EACH 
MOTOR  #3 


COND.  FAN 
1  /3 


VOLTS  4-2 


D  -  32 


FT.  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
EQUIPMENT  SURVEY 


MISCELLANEOUS  EQUIPMENT  LIST 


PRESSING  STATION  (2  EACH) 
FOLDING  TABLE 

SHAPE  POST 
SHIRT  PRESS 


COLLAR  PRESS 
BAG  SLEEVER 


LONG  COAT  PRESS 


PRESSING  STATION  (3  EACH) 

3  MISCELLANEOUS  PRESS 

95-100  POUND  STEAM  SUPPLY 
70-80  POUND  COMPRESSED  AIR 


2  MOTORS 

1/2  HP  115-208-230 


13  INDIVIDUAL  PRESSES 

1/2"  STEAM  LINES 
1  BOILER  HP 
55  POUND  AIR  PRESSURE 
85  POUND  STEAM  PRESSURE 

14  MARKING  MACHINES  COMPRESSED  AIR 

TWI  STAR  MOD  TA  0265  EC111JJ 
125  LB  230  VOLT 
TWI  STAR  TA225  WW2-125 
60  HP 


AJAX  PRESSING  STATION 
HANGER  CONVEYOR 

PRESSING  STATION 


MODEL  FF2 
1  AMP  220  VOLT 
1/2"  STEAM  LINE 
MODEL  CRLYA1 

2.5-2.75  BHP  AT  100-140  PSI  STEAM 
0.53  CU.  FT.  AIR  AT  SO  PSI 

1.75  BHP  AT  100  PSI  STEAM 
0.03  CU.  FT.  AIR  AT  80  PSI 
0.168  CU.  FT.  FREE  AIR 
1.75  BHP  AT  100-125  PSI  STEAM 
0.03  CU.  FT.  AIR  AT  80  PSI 


AIR  COMPRESSORS 


APPENDIX  "E" 
COMPUTER  INPUT 


*+**  ♦«# 

*  *  * 

*  *** 
I  ♦ 


****  ***  ***** 
***** 
till  **** 
***** 


*  **** 

*  *  * 

*  *  * 

*  *  * 


HI  ***** 

*  *  * 

*  *  ****  *+t 

*  *  * 


♦H 
*  * 

« 

**  ** 


* 

** 

* 

* 


* 

**** 

»« 

*****  * 

***♦  «* 

H.H  «+*«  « 
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PROGRAM 

ORIGINALLY 
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LAURENCE  BERKELEY  LABORATORY/UNIVERSITY  C F  CALIFORNIA 

MODIFIED  AND  ENHANCED  FOR  THE  PERSONAL  COMPUTER  BY: 
CA  SYSTEMS  INTERNATIONAL,  INC,  /LAKEWOOD,  COlORADI 


*  *  *  *  *  i  *  *  ♦  *  *  *  *  L  E  G  A  l  NOTICE  ************** 

* 

* 

♦  THIS  PR08RA*  HAS  PREPARED  AS  AN  ACCOUNT  OF  NOR-  SPONSORED  By  THE  * 

♦  UNITED  STATES  GOVERNMENT.  NEITHER  THE  UNITED  STATES  NOR  THE  DEPART-  * 

♦  MEN"  OF  ENERGY,  NOR  ANY  OF  THEIR  EMPLOYEES,  NOR  ANY  OF  MDR  CON-  * 

♦  TRACTORS,  SUBCONTRACTORS.  OR  THEIR  EMPLOYEES,  MAKES  ANY  WARRANT,  * 

♦  EXPRESS  OR  IMPLIED,  OR  ASSUMES  ANY  LE6AL  LIABILITY  OR  RESPONSIBILITY  * 

♦  FOR  THE  ACCURACY,  COMPLETENESS,  OR  USEFULNESS  OF  ANY  INFORMATION,  * 

♦  APPARATUS,  PRODUCT  OR  PROCESS  DISCLOSED,  OR  REPRESENTS  THAT  ITS  * 

♦  USE  WOULD  NOT  INFRINGE  PRIVATELY  OWNED  RIGHTS.  * 

* 

♦  THIi  PROGRAM  HAS  BEEN  MOD  1 p  I  ED  BY  CA  SYSTEMS  INTERNA* IONA. .  INC.  ♦ 

♦  NEITHER  CA  SYSTEMS  INTERNATIONAL,  INC.,  NOR  ANY  OF  ITS  EMPLOYEES,  * 

♦  K*££  ANY  WARRANT,  EXPRESS  OR  IMPLIED,  Oft  ASSUMES  ANY  l£Sh_  * 

♦  LIAEIlITY  OR  RESPONSIBILITY  FOR  Tl€  ACCURACY,  COMPLETENESS,  OR  * 

♦  JSErULNESS  OF  ANY  INFORMATION  D1SQ.OSED,  Oft  FOR  INCIfECI,  SPEC1A-  * 

«  OP  CONSEQUENTIAL  DAMAGES  SUCH  AS,  BUT  NOT  LIMITED  TO,  LOST  PROFITS.  ♦ 

♦  INABILITY  TO  USE  SOFTWARE,  OR  CONSEQUENCES  OF  ANV  USER'S  JUDGEMENT:  ♦ 

♦  IN  UTILIZING  THE  PROGRAM  OR  DATA.  * 

* 

♦  ♦I************************************* 


COPYRIGHT  (C)  isec  CA  SYSTEMS  INTERNATIONA^,  INC. 
All  RIGHTS  RESERVED 
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*  * 
**** 

*  * 
**♦♦ 


E 


1 


*  1  *  WPUT*LOflD£ 


INPUT-UNITS 

OUTPUT-UNITS 


E  -  2 


=  ENGLISH 
=  ENGLISH 


LDL  PROCESSOR  INPUT  DATA 

• 

PC-DOE/DOE-2.  IB  1/01/80  0:05  LDL  RUN  1 

*  2  t 

*  3  * 

ABORT  ERRORS  .. 

♦  4  t 

DIAGNOSTIC  WARNINGS  .. 

*  5  ♦ 

LOADS-REPORT  VERIFICATION* (LV-A, LV-C) 

*  6  t 

SUMMARY* ILS-fi, 

t  7  t 

*  8  t 

TITlE  LINE-1  *FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY*  .. 

t  9  * 

t  10  * 

BUILDING-LOCATION  LATITUDE^'  L0N6ITUDE=33' 

t  11  * 

ALTITUDES  156  TIME-Z0NE=6 

*  12  ♦ 

AZIML'TH=196  H0LIDAY*YES 

♦  13  ♦ 

DfiYLlGHT-SAVING5=YES 

*  1*  ♦ 

GR0SS-AREA=47790 

t  It  * 

t  1£  * 

RUN-PERIOI  JAN  1  1967  THR.:  DEC  31  1367  .. 

*  i  <  * 

*  18  ♦ 

t  19  * 

$*******CONST RUCTION  U-VALUES********* 

*  20  t 

♦  Cl  t 

6IDIN5=CONSTRXTION  U-VALUE*  0.150  .. 

A-’ 

BU~ROOF=CONSTRJCT10N  U-VAliIE*  0.1  bS  .. 

W-s* 

SLAB* CONSTRUCTION  0-Vft.UE*  0.41  .. 

*  2^  ♦ 

DOHR=CONSTRUCTIOf.  U-VAlJE*  0.5:  .. 

♦  25  * 

DBPANE=6^A3S-TYP,E  PANES*;  6JES-TYPE-C0DE*  A  .. 

t  2t  * 

t  27  * 

**«-f*****50£DJLES***+***** 

t  28  * 

t  29  t 

OCCUPY-  1*SCHED0-E  THRO  DEC  31,  (WD)  (1,6)  (0.0) 

*  3G  * 

(7,6)  (0.  £' 

♦  31  * 

(9,15)  (1.0) 

t  32  ♦ 

(16,  £4!  (0.0! 

*  32  ♦ 

(WEh:  (l,2*t)  (0.0)  .. 

♦  3a  ♦ 

EttJ:PMEN*=SCHEDJ-E  THRt  DEC  Si.  (WD  (1,6)  (0.0‘- 

t  35  ♦ 

(7,15)  <1.0’ 

*  3t  ♦ 

(16,24;  (0.0 

t  57  * 

(WEH)  (1,24)  (0.0.  .. 

t  38  * 

t  39  * 

ImwwBUILDINE  RESOURCE********* 

t  40  ♦ 

BUILDING- RE SOJRCE  GAS-SCHEDULE=OCCJP>-i 

t  41  ♦ 

GAS-THERMS=50 

*  42  * 

t  43  * 

$»**mt*SPAC£  DESCRIPTION********* 

♦  44  t 

♦  45  * 

LAUNDRy*SPACE  *=o  y=c  z=o  azimuth=o 

*  42  ♦ 

AREA*4779C  V0lUME=S46045 

48  t 

TEMPERATURE* (72)  Z0NE-TYPE=C0NDIT10NED 

45  * 

t  50  * 

PEOPLE-SCHEDULE  =0CCUF'Y-1 

t  51  ♦ 

NUMB£R-OF-PE0Pl£=30 

t  52  ♦ 

PEOPLE -H6-LAT*325 

♦  52  ♦ 

PEOPLE -HG-SENS=315 

t  5^  * 

E  -  3 

*  cc  * 

L13HTINB-SCHEDULE«EQUIPMEn7 

*  5b  * 

*  57  * 

*  58  * 

*  59  * 

*  60  * 
#  61  * 


♦  irf  * 

♦  65  * 

♦  66  * 

♦  67  * 

*  66  * 

*  69  * 

*  70  * 

*  71  * 

*  76  * 

*  73  * 

*  74  * 

*  75  ♦ 

*  76  * 

*  7?  * 

*  76  ♦ 

*  79  * 

*  SC  * 

*  81  * 

*  63  * 

*  63  * 

*  &4  * 

*  65  * 

*  66  * 
*  67  * 


*  9C  ♦ 

*  Si  * 

*  93  * 

*  93  * 

*  94  ♦ 

*  95  * 

*  96  * 

*  97  * 

*  96  * 

*  99  ♦ 

*  HX  ♦ 

*  K>i  ♦ 

*  108  ♦ 

*  103  ♦ 

*  10*  « 

*  105  * 

*  106.  * 

♦  107  * 

*  106  * 

♦  109  * 

*  110  ♦ 
*  111  * 
*116* 


*  116  * 
*  117  * 


L 1 GHT ING-T  t  P6  rSUS-FUJ5n 
L16HTIN6-KW=8* 

EOU  IP-SCHEDULE  EQUIPMENT 
EQUIW£NT-KW=133 

SOU RCE-SCHE DOLE =EQUIPHENT 
SOURCE -TYPE =H0T-WATER 
SOURCE -BT  U/HR=5000000 

1NF-*CTH0D=AIR-CHANGE 

INF-CFH/SQFT=0.01 

NDRTH-UflLL=EXTERIOR-WflLL  X=0  Y=0  Z=0 

TILT=90  flZIHUTH=160 
HEI6HT=77.5  WIDTH=270 
C0NSTRUCT10N=S1BING 

NORTH-UJNDOW=WINDOW  HEIBH7*11.125  HIDTH=140 
GLftSS-TYPE=DBPANE  . . 


EAST-WALL=EXTERIOR-WAL.  X=0  Y=163  Z=0 

TILT-90  AZ I«UTH=£70 
HEISHT=17. 25  MIDTH=2(7 
C0NSTRIXTI0N=S:DIN6 

EAST-WINDOW=WINDOW  HEIGHTS.  A  W1DTH=B2.9 
6LftSS-TYPE=DBPANE  .. 


SOUTH-WALL =EXTER I OR-Wft-L  X=270  Y=1B5  Z=0 

TILT=90  AZINUTH=0 
REIGHT-1A. 5  WIDTH=270 
CONSTRUCTIONS  DING 

SOUTH-WI NDOW=WI NDQw  REI6HT=M  WIDTH=1£3. 5 

6l£SS-TYPE=L‘BPAnE  . . 

WEST-WiL.=EXTERIOR-WA—  X=E70  Y=0  2=0 

TllT=90  AZ1NUTH=9<. 
HEIGHT=lT.25  WIDTh=2C7 
CONSTRUCT 10N=SIDINE 

WEST-WINDOW=WIND>>  t€16rTr=E.A  WIBTH=5E.25 

6lass-type=dbpane 


FL00R=UNDER6RUUNIH:l00R 

X=0  Y=U  Z=0 

TILT=iaC-  ft2I«JTH=lSC> 
HtJ6-i"=;*7  W1DTH=£7C 
CONST  R'JCT10N=SlAB 

CE1LIN6j=R00F 

X=0  Y=16  Z=14.5 

TILT =25  AZ  I«JTrt=16C 
HEISHT=1B0  WIDTB=270 
CONE'RUDT  ION=Bu-RDOr 

CEIlIN62=RD0F 

X=15  Y=0  2=14.5 

T ILT =7  flZINUTn=lBO 
HEIGHT=18  WIDTH=45 
CONSTRUCTION1 BO-ROOF 

CEILlN63=RtX)F 

X=1B0  Y=180  Z=14.5 
T1LT=7  AZIWUTH=iat* 
HEIGHT =27  WIDTH=90 
CONS  TRUCT10N=BLl- ROOF 

END  .. 

COHCvTEr.OADS  .. 

INPUT=SYSTEHS  .. 

E  -  4 


SDL  PROCESSOR  INPUT  DATA 


PC -DOE/DOE-2.  IB 


1/01 /60  0:05  SDL  RUN  1 


*  11B  ♦ 

*  119  • 

*  12v  * 

*  121  ♦ 
*  122  * 

♦  123  * 

*  124  ♦ 

♦  125  ♦ 

*  126  ♦ 
♦  12'  ♦ 
*  126  ♦ 
«  129  * 

*  130  ♦ 

♦  131  ♦ 

♦  132  ♦ 

♦  133  ♦ 

♦  134  ♦ 
»  135  ♦ 

*  136  ♦ 
«  137  * 

e  * 

1  * 

2  ♦ 

*  141  * 

*  142  ♦ 


SYSTEXS-RETORT  VERIFICATION  (SV-A! 

SUMMARY= (SS-D)  .. 

)£A7-1=SD€DUlE  THRU  DEC  31,  (ALL)  (1,24)  (70.)  .. 

HEAT -2=Z0NE -CONTROL.  DESISN-tCAT-T*70  DES16N-C00l-T=7o 
THERHOSTAT-TVPE=THD-POSITION 
HEAT-TEHP-SCH=HEAT-1 

LAJNDRY=20NE  ZONE-TYP£=COND1T10NED 
EXHAUST  -CFN55000 
EXHAUST-KN.  00034 
ZONE -CONTROL  =)€AT -2  .. 

UNITHEA7=SYSTEK  SYSTEK-TYP£=UHT 

HAX-SUPPLY-T=200  MN-SJPPl>-T=70 
ZONE -NAME S= (LAUNDRY)  .. 

PLAN"-1=PlWT-ASSISN>€Nt  SYSTEN-NAHES=  (UNI  THEAT )  .. 

EM  .. 

CO*'.TE=SYSTE*i  .. 
lNPU^FLAM  .. 


E  -  5 


p  D  L  PROCESSOR  INPUT  DATA 


PC -DOE/DOE-2.  IB 


1/01 /BO  0:05  PIL  RUN 


1 


4  142  * 

♦  144  t 

PLANT-REPORT  VERIFICATION  (PV-A) 

*  145  * 

SJWtRV= 

(BEPS,  P5-A,  PS-C,  PS-D,  PS-6,  PS-H)  .. 

f  146  ♦ 

4  14"  * 

plant-i =plant -ass : gnmzn' 

4  146  4 

4  149  4 

BOILER!  =PlANT  -EOL'  I PKENT 

TYPE=ST*-BOILER  S32E=17.2 

4  150  4 

INSTALlEB-NUNBER=2 

4  151  4 

«AI-NUNBER-AVA1l=2 

4  151  4 

BC I  lER2‘=PLANT-EQLI  pmem 

TTPE=STN-BOIl£R  SIZE=13.3S 

4  153  4 

INST  ALLED-NUKBER=2 

4  154  4 

NftX-NUNBER-AVAli.=c 

4  155  4 

4  151  4 

PLAn"-PARAME~ERE 

B0ILER-Fi£L=LP6 

4  15"  ♦ 

ST!»-PR£S=105 

4  151  4 

4  159  ♦ 

HEAT  =wOAD-ASS I SNMtNT 

TYPE=HEA'IN& 

4  3  tv  * 

L0AD-RAN(S=35 

.1;  4 

PLANT-EQUIPWENT=B0IlER1  NUMBER- 2 

,61  4 

LOAD-RANGE =60 

mi  4 

PLANT-EQLIPNENTsBOI^iR:  NUMBERS 

P- 

PLAN'-EQL'IPNENTsK'lLERc  NJREi 1  • 

*  Hi  * 

*  IBS  ♦ 

LOAD-NANAGEME',’ 

PREI'-L0AIrRAN3E*955 

*  Id?  ♦ 

L0AI-ASSI6NMEM=  (HEAT,  DEFAUlT,  DEFAUL 

•  16E  ♦ 


*  16S  * 

*  171  t  ENT. 

*  ,71  ♦  CON'LTE=P-AV 
>  172  ♦  STDf 


E  -  6 


APPENDIX  "F" 
COMPUTER  OUTPUT 


HH 
*  4 

H** 

t 

t 


44* 


4444  444  44444 

4 

444* 

444 

44444 

444 

4 

4444 

*  *  4  *  ♦ 

* 

4  4 

4  4 

4 

4  4 

44 

4  J 

*  4  *  * 

4 

4  4 

t  4 

4444  444 

4 

4 

4444 

f  1  ♦  *  * 

4 

4  4 

4  4 

* 

44 

44  4 

* 

HH  »♦  4444* 

4 

4444 

444 

44444 

44444 

44  444 

4444 

BUILDING  E  N  E 

R  G  Y 

ANALYSIS 

P  R  C  6  F 

ft  M 

ORIGINALLY  DEVELOPED  BY: 

LAWRENCE  BERKELEY  LABORATORY /UNIVERSITY  OF  CALIFORNIA 

MODIFIED  AND  ENHANCED  FOR  THE  PERSONA.  COMPUTE*  Pv: 
CA  SYSTEMS  INTERNATIONA.,  INC. /LAKEWOOD,  CCLORhD: 


LEGAL  NOTICE 


44444*44*444*4 

* 


*444444444*44 
♦ 

♦  THIS  PRDSRA*  WAS  PREPARED-  AS  An  ACCOJN”  OF  WORK  SPONSORED  BY  THE 

♦  UNITED  S*A*ES  60vERN"iE*.'.  NEITHER  THE  ONI  TEE  STATES  NO?  THE  DEW- 
P0T  OF  EfOG*,  NOF  ANY  OF  THEIR  EMPLOYEES.  NOR  ANY  OF  THEIR  CON¬ 
TRACTORS.  SUBCONTRACTQRS,  OR  THEIR  EMPLOYEES,  MAKES  ANY  WARRANTY, 
EXPRESS  OR  IMPLIED,  OR  ASSJMEE  ANY  LE6FL  LlftElLlTv  OR  RESCONSIPI..ITV 
FOR  THE  ACCURACY,  COMPLETENESS,  OR  JSERUlNESS  OF  ANY  INFORMATION. 
APPARATUS,  PRODUC  OR  PROCESS  DISCLOSED,  OR  REPRESENTS  THAT  ITS 
USE  WOULD  NOT  INFRINGE  PRIVATELY  OWNED  RIGHTS. 


THIS  PROGRAM  HRS  BEEN  MODIFIED  BY  CA  SYSTEMS  INTERNATIONAL,  INC. 
NEItHEF  -A  5YSTEME  INTERNATIONAL,  INC.,  NOR  ANV  DF  ITS  EMPLOYEES. 
MPKES  ANT  WARRANT*,  EXPRESS  OR  IMPLIED,  OR:  ASSUMES  AN*  LEGh. 
LIABILITY  OP  RESPONSIBILITY  FOR  THE  ACCURACY,  COMP.ETENESS,  0‘ 
USEFULNESS  OF  ANY  INFDRMA'ION  DISCLOSED,  OR  FOR.  INDIRECT.  SPECIAL 
OR  CONSEQUENTIAL  DAMAGES  SUCH  AS,  BUT  NOT  LIMITED  TO,  LOST  PROMTS. 
INABILITY  TO  USE  SOFTWARE.  OR  CONSEQUENCES  OF  AN*  USER’S  JUDGEMENT 
IN  UTILIZING  THE  PROGRAM  OR  DATA. 


4 

* 

f 

* 

* 

* 

* 

* 

♦ 

4 

4 

* 

♦ 

♦ 

* 

♦ 


4**4*4444*44444*444*44*4*4*4*******44444 


C0PVRIGHT  (Ci  1985  CP  SYSTEMS  INTERNA’ I ONAu  INC.. 
AL.  RIGHTS  RESERVED 
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FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 

report-  lv-a  general  project  and  building  input 


PC-DOE/DOE-2. ID  l/Ol/SC  0:05  LDL  FUN 


PERIOD  OF  STUDY 


STARTING  DATE  ENDING  DATE 

NUMBER  of  DAYS 

1  JAN  1967  31  DEC 

3 £5 

SITE  CHARACTERISTIC  DATA 

STA'IOL  LATITUDE 

NAME  (DEG 

LONGITUDE 

(DEG' 

altitude. 

(FT) 

TIME 

ZONE 

BUILDING 

azimjth: 

(DEG- 

TRY  SPR.'NGFIEJ  *  27.0 

SE.C 

USE- 

£  C57 

198.0 

F  -  2 


FDRT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 


PC-DOE/DOE-2.  IB  1/01/80  0 :05  LDL  RUN  1 


REPORT-  LV-C  DETAILS  OF  SPACE  LANDRY 


DATA  FOR  SPACE  LAUNDRY 


LOCATION  OF  0RI6IN  IN 
BUILDING  COORDINATES 

XB  (FT)  YB  (FT)  2B  (FT) 

SPACE 

AZIHUTh 

(DEG) 

SPACE 

MULTIPLIER 

HEIGHT 

(FT) 

AREA 

(SOrT  ) 

VOLLT:' 

(Cuft  ; 

0.00 

0. 00  0. 00 

0.  00 

1.0 

17.7 

4779...  U 

64045.0 

TOT  Aw 
NUMBER 
OF  SURFACES 

NlflBEF  OF 
EXTERIOR 
SURFACES 

NUMBER  C F 
INTERIOR 
SURF  ACE  b 

NJRBE"'  0; 
UNDERGROUND- 
SURFACES 

e 

7 

0 

1 

NUMBER  0:  SUBSURFACES 
TOTAL  WINDOWS  DOORS 

i  AO 


floor  we:g>-'  tempers:  jre 

(Lt/SO"  >  (F  ) 

70.  •:  7£.  0 


inr:.trat:on 


SCHELDE 

IN- :_TFrS.-;3N 
CAlCUlA'IDN 

methd: 

R.  R.  P£- 
S  OFT 

AIR  CHANGE 

PER  HOu* 

HEIGH^  TC 

NElTkAl  ZONE 

Fj 

AIR-ChANC-S 

0.  OS 

0.  00 

0.0 

PELFwE 

SOCDULE 

NUMBER- 

AREA  PER 
PERSON 
(SOFT  ) 

PEOPLE 

ACT  WITv 

(BTU/HR  ) 

people 

SENSIBLE 
(BTU/HR  ) 

PEOPLE 

LATEN' 

(BTu/pfR 

OCQJ^-1 

30. 0 

1593.: 

O.C 

315.0 

3c': .  ! 

F  -  3 


FORT  LEONARD  HOOD  LAUNDRY  PLANT  STUDY 


PC -DOE/DOE-2.  IB  1/01/60  0:05  LDl  RUr;  1 


REPORT-  LV-C  DETAILS  OF 

<6 

x> 

n 

m 

LAUNDRY 

-—(CONTINUED 

• 

LI6HT1NG 

LOAD 

FRACTION 

LIGHTING 

(WATTS' 

load  of  load 

SCHEDULE 

TYPE 

son  > 

(KH)  TO  SPACE 

EQUIPMENT 

sus -Fluor 

o.oc 

24.  l.OCi 

ElECTRICA.  equipment 

' 

ELEC  LOAD 

elec 

FRACTION  OF  LOAD  TO  SPACE 

(  Wm  i  T  i 

LOAI 

schedule 

SG-  ) 

(KL 

SENSIBLE  LATENT 

EQUIPMENT 

0.  0. 

1.00  0.00 

OTHER  EQLIP*ENT 

F RAC7 ION  OF  LOAI 

TO  SPACE 

SDl 

PCE 

LOAD 

SCHEME 

TYP 

E- 

(ETU/HR) 

sensible 

LATENT 

HCT 

-Wn'r^ 

50000X. 

1 . 00 

C.  00 

EXTERIOR  SURGES 

ARE*- 

HIDTh 

HEIGH’ 

Lh  VAlUE 

SURFACE 

SURFACE 

multiplier 

(SGT  ) 

(FT1 

(FT) 

CONE  T  RUCTION 

(BTU/HP-SQFT-F) 

TYPE 

l.C 

2032*5. 

270. Ov 

77.50 

SIDING 

0.15 

QUICK 

EAGT-*U 

I  * 

?c  -  • 

2(‘7. 0: 

<  T  l.C- 

1  .  .  I 

SIDING 

0.35 

QLI  Zr 

S0l7h-WA_. 

l.C 

2311. 

270. OC 

14.50 

SIDING 

0. 15 

QuIC»* 

WES~-tfi.L 

i.O 

«SL  .  • 

207.00 

17.25 

SIDING 

0.15 

ql:> 

CEIlING: 

1.0 

48 so:. 

270.  Oi 

180. OC 

Bij-ROGF 

0.  It 

ql:> 

CElLlfcV 

1. f 

830. 

45.  On’ 

18.  X- 

BO- ROD- 

0.  it 

ou;:- 

CEILINGS 

1.0 

2*5:. 

SO.  00 

27.00 

BU-ROO' 

C.  it 

Ql-IX 

LOCATION 

OF  ORIGIN 

IN 

LOCATION  OF  ORIGIN 

IN 

BUILDING 

COOREINATE 

: 

SPACE  COORDINATES 

fiZIHJTr. 

T1l^ 

SURFACE 

(DEG- 

(DEB  - 

XB  (FT) 

YB  <FT; 

2P  (FT  - 

X  (FT)  ’  Y  (FT) 

Z  (FT 

NOPTH-i*A_ 

is: .  •- 

SO.  <. 

0.  Ov 

0.  00 

O.OC; 

0.00  O.OC 

o.  o: 

EAS'-WAll 

270.  0 

SC.  0 

0. 00 

IBS. 00 

0. 00 

0. 00  189. 00 

0.  UO 

ITH-UPl. 

0.0 

90.0 

270,  X> 

IBS.  x 

0.  oc 

270.  Ou  IBS.  O: 

0.  (K 

So.  J 

90. 0 

270. X 

0.  00 

0.  0*  / 

270.  ck>  o.  o; 

0.  X- 

CEILING: 

180.0 

25.0 

0. 00 

18.00 

14. 5C 

0.  X>  18.  Ol 

14.5* 

CEJLIN6' 

180.0 

7.0 

15.00 

0. 0*. 

14.50 

15.00  O.OC' 

14.50 

ceiling: 

180.0 

7.0 

18c;.  00 

lBO.oe 

14.50 

180.0)  18C.  X' 

14.5) 

F 
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FORT  LEONARD  HOOD  LAUNDRY  PLANT  STUDY 


PC-DOt/DOE-2.  IB  1/01/60  0:05  LDL  RUN  1 


REPORT-  LV-C  DETAILS 


UNDERGROUND  SURFACES 


SURFACE 

FLOOR 


WINDOWS 


UINDOr 

N0RTH-WIND3* 
EAST -WIND'D*. 
SOUTi — WIKT>D^ 

WEST-W3ND3* 


nop’v-wind:* 

EAST-WINI*>. 

sclt— 

WES'-KINDj* 


OF  SPACt  LAUNDRY 

(CONTINUED 


MULTIPLIER 

AREA 

(SOFT  ) 

CONSTRXTION 

(BTU/HR-SQFT-F) 

1.0 

47790. 

SLAB 

0.41 

NUMBER 

GLASS 

SET¬ 

SK> 

GROUND 

AREA 

SHADING 

OF 

TYPE 

BACK 

WIDTH 

HEIGHT 

FORM 

FORM 

multiplier 

(SQrT  ) 

COE^F 

PANES 

INDEX 

(FT) 

(FT) 

(FT) 

FACTOR 

FACTOR 

:.c 

1556. 

1.00 

2 

4 

0.00 

140. 00 

11.13 

1.0 

409. 

1.00 

2 

4 

0.00 

63.90 

6.40 

1.0 

79:. 

1.00 

2 

4 

0. 00 

123.50 

6. 40 

1.0 

360. 

1.00 

2 

4 

0. 00 

56.25 

6.40 

LOCKED  If. 

sur-'ace 

LOCATION  IN  ORIGIN  IN 
BUILDING  COORDINATES 

XB  :F7,  YB  (H  ZB 

(F"' 

LOCATION  OR  ORIGIN  IN 
SURFACE  COORDINATES 

>  (FT)  Y  (FT; 

NG'vH-WA-L 

0.  o> . 

o.  ov 

G.OU 

0.00 

O.Ov 

EASt-*.L 

0.00 

165.00 

0.00 

0. 00 

0. 00 

SO.'—  WA-. 

270.  sK 

183. 

0.00 

0.00 

0.  v  0 

WE:'-*.. 

2?C . 00 

0.00 

0.00 

0.0. » 

0.  Oil 

F  -  5 


FORT  LEONARD  MOOD  LAUNDRY  PLANT  STUDY 
REPORT-  LS-A  SPACE  PEAK  LOADS  SWWARY 


PC-DOE/DOE-E. IB  1/01/60  0:05  LD. 


SPACE  NAME 

LAUNDRY 

SUN 


BUIlDINC- 


PEAK 


MULTIPLIER 
SPACE  FLOOR 

COOlING  lcwl 
(KBTU/HR ) 

TIME  Of 
PEAK 

DR>- 

BULB 

WET- 

BULB 

HEATING  LOAD 
(KBTU/HR) 

TIME  OF 
PEAK 

DRv- 

BULB 

WET- 

B'JlP 

1.  1. 

55cV.  044 

JUL 

31  3  PM 

S3.  F 

77.  F 

-1345. 459 

FEB 

2  S  AN 

14.  F 

13.  p 

5520. 044 

-1345.459 

55&.044 

JLi 

31  3  PM 

33.F 

77.  F 

“1345.453 

FEB 

2  6  Ar 

14." 

13. r 

RuK 


F  -  6 


MESSAGE  LIST  FRO!  SYSTEMS  PR06RAK 


ZOE  LAUNDRY  IN  SYSTEM  [WITHER  Mb  UNUSED  EXHAUST  SPECIFIED 


FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 


PC-DGE/DOE-E. IB  1/01/80  0:05  SD_  RUN  1 


REPORT-  SV-A  SYSTEM  DESI6N  PARAMETERS  IWTHEAT 


SYSTEM 

Altitude 

NAME  MULTIPLIER 

UNI  THE k~. 

1.040 

SUPPLY 

RETURN 

OUTSIDE 

COOLING 

HEATING 

COOLING 

HEATING 

FAN  ELEC 

DELTA-T 

FAN 

ELEC 

DElTA-I 

AIR 

capacity 

SENSIBLE 

CAPACITY 

EIR 

E'A 

(CFM  )  <KW) 

(F) 

(CFM  ) 

(KW) 

(F) 

RATIO 

(KBTU/HR) 

(SHR) 

(KBTU/HR) 

(BTU/BTU) 

(BTU/BTU' 

57EOO.  0.000 

0.2 

0. 

0.  ooc 

0.0 

0.000 

0.000 

0.000 

0.000 

O.OC 

C.  O'! 

MINIMUM 

OUTSIDE 

COOLING 

EXTRACTION 

HEATING 

ADDITION 

2  WE 

SU^-.Y 

EXHAUSI 

FAN 

FLOk 

AIR 

CAPACITY 

SENSIBLE 

RATE 

capacity 

RATL 

NAME 

FLO* 

FLOW 

(KW 

RA'IO 

FLOW 

(KBTU/HR) 

(SHR; 

(KBTU/HR) 

(KBTU/HR; 

(KBTU/HR)  MUi 

LAUNDP' 

57  &L. 

572  Ou 

2c.  550 

1.000 

C. 

0.  OC- 

O.Ol 

0.00 

-7671.53 

-7&SG.  92 

P  -  8 


FORT  LEONARD  HOOD  LAUNDRY1  PLANT  STUDY 
REPORT-  SS-D  PLANT  MONTHLY  LOADS  SUMMARY  FOR 


PC -DOE/DOE-2. IB  1/01/80  0:05  SDL  RUN  1 


PLANT- 1 


—  C  0  G  L  I 

N  6  — 

H  E  A  T  1 

N  6  -  - 

- EL 

EC - 

MAXIMA. 

MAXIMUM 

ELEC- 

MAXIMA 

COOLING 

TIME 

DRY- 

WET- 

COOLING 

heating 

TIME 

DRY- 

WET- 

HEATING 

TRICAL 

ele: 

ENER6Y 

OF  MAX 

BULB 

BULB 

LOAD 

ENERGY 

of  max 

BULB 

BUlS 

LOAD 

ENERGY 

LOAD 

MONTH 

€HBTU) 

DY  HR 

TEMP1 

TEMP 

(kptu/hr; 

<MBTU) 

DY 

HR 

TEMP' 

TEMP' 

(KBTU/HR) 

(KWH) 

(KWJ 

JAN 

0. 00000 

0. 00  j 

-139.699 

19 

£ 

25.  F 

25.  F 

“10b4»  6j>j> 

29744. 

157.001 

FEE 

0. 00000 

0.  (Kk- 

-I41.00S 

2 

6 

14.  F 

13. F 

-1277.175 

26916. 

157.01-1 

HAP 

0.  00000 

0.000 

-130. 360 

15 

6 

17. F 

15.  F 

-1156.213 

31152'. 

157.  OC 1 

APR 

o.  ocxxt 

0. 000 

-46.357 

13 

6 

29.  F 

23.  F 

-1007.64? 

31111. 

157.001 

n-.\ 

C.  OUOOO 

O.OUL 

-20. 67 i 

11 

6 

39.  F 

36.  F 

-763.613 

262" 1. 

157.  CKt 

JJN 

o.oo»: 

0. 00/ 

-0.066 

1 

£ 

65.  F 

62.  F 

-46. 965 

31062. 

157.0(1 

Jit 

0.  OWO 

0.000 

0.  OCX* 

C.  000 

31062. 

157. 001 

• 

0. 0000 

o.  ck>; 

0.  OOl 

0.000 

29673. 

i57,  :>o: 

SEP 

0.  OOOOv 

0. 000 

0.  Ouv 

0.  OCX: 

31062. 

157.  !X*. 

on 

o.  ooor. 

o.  <xx 

-17.lt> 

19 

6 

35.  F 

33.  F 

-522.161 

2968^. 

is:. oc: 

NOv 

0. OOOCv 

o.oo:- 

-45. 605 

2 

£ 

25.  F 

21. F 

-82c.  797 

2667C. 

157.  (XI 

DEI 

0.  OOOOC 

o.oo: 

-131.036 

27 

7 

15.  F 

15.  F 

-1106.509 

3ll5w. 

1 5  .  vX  1 

TOTPl 

0.  CX>V 

-674.392 

35762':. 

m. 

o.oo: 

-1277.175 

15XC 

F  - 
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FORT  LEONARD  MOOD  LAUNDRY  PLANT  STUDY 


PC-DOE/DOE-2.  It  1/01/60  0:05  PDL  RUN 


REPORT-  PV-A  EQUIPMENT  SIZES 


NUMBER  NUMBER  NUMBER  NUMBER  HUMBER  NUMBER 

EQUIPMENT  SIZE  INSTD  SIZE  INSTD  SIZE  INSTC  SIZE  INSTD  SIZE  INSTD  SIZE  INSTD  . 

(MBTU/)  AVAIL  (MBTU/)  AVAIL  (MBTU/)  AVAIL  (MBTU/)  AVAIL  (MBTU/)  AVAIL  (MBTU/)  AVAIl 


FORT  LEONARD  HOOD  LAUNDRY  PLANT  STUDY 


PC -DOE/DOE-2.  IB  1/01/8C  0:03  PDL  RJ*>  1 


REPORT-  PS-A  PLANT  EtCRGY  UTILIZATION  SUMMARY 


SITE  ENERGY 


*  SOURCE 

♦ 


2 

3 

4 

c 

6 

7 

8 

9 

10 

11 

12 

13  * 

* 

14 

MONTH 

TOTAL 

HEAT 

LOAD 

TOTAL 

COOLING 

LOAD 

TOTAL 

ELECTR 

LOAD 

RCVRED 

ENERGY 

MASTED 

RCVRABL 

ENERGY 

HEAT 

INPUT 

COOLING 

ELEC  FUEL 

INPUT  INPUT 

COOLING  HEATING 

ELEC 

IHPUT 

HEATING 

FUEL 

INPUT 

ELECT 

TOTAL 

FUEL 

INPUT 

TOTAL  * 
SITE  ♦ 
ENERGY  * 

- *  - 

TOTfc 

SOURCE 

ENERGv 

JAN 

106'. 3 

0.0 

1BE-.  5 
5-t.4E 

0.0 

0.0 

0. 0 

O.C 

O.OE 

1767.0 

64.0 

24. 6E 

0.0 

2564.0 

* 

2745.5  * 

* 

* 

3155. ; 

FEE  . 

998.  G 

0.0 

169.2 

49.  EE 

0.  C 

0. 0 

O.C 

0. 1 

O.OE 

1&41.6 

77.3 
22. 7E 

0.0 

23 *4.6 

2513.6  ♦ 

* 

t 

252c. 1 

1122.  E 

0.0 

132.9 
56. 5E 

0.  o 

0.0 

0.0 

O.C 

O.OE 

IBM.  2 

66.6 
25. 4E 

0.0 

2656.2 

2651.1  * 

* 

* 

3314.4 

m 

1025. e 

0.0 

IBS.  5 
54.  3E 

0.0 

o.c 

0. 0 

O.C 

0.  OE 

1703.4 

79.3 
23. 2E 

0.0 

2517.4 

2702.5  ♦ 

4 

4 

3146.3 

*£• 

921.6 

0.0 

166.5 

42.8: 

0.0 

0.0 

0.0 

0.0 

O.OE 

1508. 6 

70.0 
20. 5E 

0.0 

2246. t 

2415. 1  * 

4 

4 

2615.0 

K 

9? . . : 

C.  0 

18:. : 

53.  OE 

O.i 

0. 0 

C.  ( 

O.C 

0.  OE 

ltlr.  0 

74,5 

22.  OE 

0. 0 

2432. C 

2614, 0  * 

4 

* 

354:. 1 

JJl 

99  . .  0 

0.  c 

181.0 

53.  OE 

0.  o 

U.  0 

0. 0 

0.0 

O.OE 

1616.  B 

74.5 
22.  OE 

0.0 

243-2. 8 

2613.6  * 

4 

4 

304  6.  5 

AUG 

945.  C 

c.  c 

172.2 

50. 6E 

0.  >. 

0.0 

0.0 

0.0 

O.OE 

1542.2 

71.5 

21.  OE 

0.0 

232c.  c 

2495.:  * 

4 

4 

2910.  C 

SE: 

99 ; ,  v 

0. 0 

18:.  V 
53.  OE 

0.  . 

0.0 

0.  0 

c.c 

O.OE 

1616.6 

74.9 
22.  OE 

0. 0 

2432.6 

26:3.6  ♦ 

4 

30-5 .  f 

oc~ 

962. 0 

O.u 

174.4 

51.  IE 

0.0 

0.0 

0.0 

0.0 

O.OE 

1572.8 

/  w*.  i 

21. 4E 

O.C 

2352. 6 

*ic  :  ~  ;  i 
kJW  <  •  •-  * 

254:, v 

NlN 

902.2 

0.0 

lbo.6 
47.  OE 

0.-. 

o.c 

0.0 

0.0 

0.  OE 

1476.4 

68.8 

2C.2E 

G.c 

2.ie: .  ^ 

63**:. 5  ♦ 

DEC 

1122.2 

0.0 

152.0 

56.5E 

0.0 

C.0 

0.0 

0. 0 

O.OE 

1645. 2 

62.  7 

25. 4E 

0.0 

2655.  3 

8852 . 2  * 

3315.  • 

12073.  2 

0.0 

2142. 5 
626.  OE 

0.0 

o.c 

0. 0 

0.  v 

O.OE 

19766. c 

922. 2 
27C.2E 

0.0 

29147.2 

3129C.7  * 

36* ; " .  r 

NOTE-  All  entries  are  in  mbtu  except 

ENTRIES  FOlLOUED  BY'  E  ARE  IN  NHH  (THOUSANDS  OF  KWH) 


F 
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FORT  LEONARD 

REPORT-  PS-C 

UOOD  LAUNDRY  PLANT  STUDY 

EQUIPMENT  PART  LOAD  OPERATION 

PC-DOE/DOE-2. 

IB  1/01/6'. 

I  0:05  PDl  RJN 

• 

TOTAL 

ANNUAL 

FALSE 

ELEC  THE  RE¬ 

EQUIPMENT 

HOURS  AT  PERCENT  PART  LOAD  RATIO 

0  _  jo  —  20  —  30  —  40  —  50  —  60  —  70  --  80  --  90 

HOURS 

-  100  -  110+  - 

LOAD 

(KBTU) 

LOAD 

(MBTU) 

USED  USED 

(MBTU;  (MBTU' 

STM-ECILER 

1085  0  2277  0  0  0  0  0  0 

3366  0  0  0  0  0  0  0  0 

0  0  3366 

0  0 

12073.6 

0.0 

9 £2.2  15766.- 

HOT  LOOP  CIRCULATION  W:  ELECTRICAL  USE  =  0.0  MB' U 

COLD  loop  CIRCULATION  PUMP  electrical  USE  -  0.0  MB;  J 


NOTEi  TO  TABLE 

1)  THE  FIRST  PART  LOAD  ENTRY  FOR  EACH  PIECE  OF  EQUIPMENT  I 

THE  HOURLY  LOAD'  DIVIDED  BY  THE  HOURLY  OPERATING  CAPACI" 

;  Tit  SECOND  RAF'  LOAD  ENTRi  FOR  EACW  PIECE  OF  EQuIPWiN- 

THE  HOURLY  lOAI  DIVIDED  b?  THE  TOTAL  INS'AllED  CAPACITY 


S 

IS 


F  -  12 


FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 


PC-DOE/DOE-2.  IP  1/01/80  0:05  PDl  RJf*  1 


REPORT-  PS-D  PLANT  LOADS  SATISFIED 


2145. 5  100. 0 

2143.5 


LOAD  SATISFIED 
TOTAL  LOAD  ON  PLANT 


F 
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FORT  LEONARD  HOOD  LAUNDRY  PLANT  STUDY 


PC-DOE/DOt-0. IB  1/O1/0O  0:05  PD.  RON  1 


REPORT-  PS-D  PLANT  LOADS  SATISFIED 


— (CONTINUED: 


SUMMARY  OF  LOADS  MET 


TOTAL 

LOAD 

TOTAL 

PEAK  HOURS 

TYPE  OF  LOAD  LOAD 

SATISFIED 

ooerload 

OVERLOAD'  O/ER.OADED 

(MB7U> 

(MBTU! 

<MBTU: 

(MrTU) 

HEATING  INPUTS 

electrical  inputs 


10073.0  10073.0  0.000  0.000  0 

2143.5  2143.5  0.000  0. 00.  0 
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FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 


PC-DOE/DOE-2.  IB  1/01/60  0:05  PDl  RUN  1 


REPORT-  PS-G 


ELECTRICAL  LOAD  SCATTER  PLOT 


TOTAL  HOURS  AT  HOURLY  DEMAND  AND  TIME  OF  DAY 


HOUR  1AM  2  3  4  5  6  7  8  9  10  11  12  1PM  £  3  4  5  6  7  8  9  10  11  12  TGTk. 


D 

E 

M  h 
A  U 


N 


551  0  0  000  0  0  0  000  0  00000000000  0  0 

506  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  o 

4&£  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0 

4£*  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0 

38;  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0 

339  0  0  0  0  0  0  0  0  0  0  0  C  0  0  0  0  0  0  C  0  0  0  0  C  0 

29£  0  0  0  0  0  0  253  253  253  253  253  253  253  253  253  0  0  0  0  0  0  0  0  0  2c'77 

25-  0  0  0  0  0  0  0  00  0  000  0  0000000000  0 

£.£  o  o  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0 

Its  o  c  o  o  •:  0  o  c  o  o  o  o  o  o  c  o  o  o  o  loco  c  o 

j£-  v  0  0  •.  0  C  0  (■  0  0  0  c  (  0  0  0  o  C  0  C  0  0  c  o  o 

84000  0  0  0  000  0  COCO  0  0  0  0  C  0  0  0  0  0 


he  365  365  365  365  365  365  112  112  112  112  112  112  112  112  112  365  363  365  365  365  365  36:  365  365  6*6- 


PER3ENT 

tdtrl 

DEmAM 


0.2  0.2  0.2  0.4  0.2  0.210 


,910.9:0.310. 910.  SIC. 910. 910.910. 9  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.2 


pe*  electrical  load  breakdown 
source  KW  PC' 


SYSTEMS  LOAD.  157.00:  56.6 

STM-BCI-EP  HO.6’1  4  1.4 


TOTAL 


267.673 
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FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 
REPORT-  PS-H  EQUIPMENT  USE  STATISTICS 


PC-DC£/DEIE-E.  IB  1/01/80  0:05  PDL  RUN 


■ 

EQUIPMENT 

AVb 

OPER 

RATIO 

m 

LOAD 

<MBTU) 

HON 

DAY 

HR 

SIZE  OPER 
(MBTU)  HRS 

SIZE  OPER 
(HBTU.1  HRS 

SIZE  OPER 
(NBTU)  HRS 

SIZE  OPER 
(HBTU)  HRS 

SIZE  OA€R 
(MBTLI  ■  HRS 

STM-EOILER 

0.  EOS 

5.  OOC- 

IE'  31  15 

13. 330  0 

17.E0U  336b 

FORT  LEONARD  WOOD  LAUNDRY  PLANT  STUDY 


PC -DOE/DOE-2.  IP  1/01/80  0:05  PDL  RUN  l 


REPORT-  BEPS  ESTIMATED  BUILDING  ENERGY  PERFORMANCE 


ENERGY  TYPE 

IN  SITE  MBTU  -  ELECTRICITY 


LPG 


NATURA.-SA5 


CATEGORY  OF  USE 


SPACE  HEA' 

SO.  57 

1169.77 

0. 00 

SPACE  COlL 

0.00 

o.o: 

0. 00 

HVAC  AU* 

l.lfc 

0. 00 

0.00 

DOF  HO'  WTR 

Bbl.St 

18616.26 

0.00 

flU>  SOLAR 

0. 00 

0.0(1 

0.00 

LI&CE 

166.51 

0.0(1 

0.00 

VERT  TRAN: 

0.00 

0. 00 

o.oo 

ms:  eoli- 

1033. 5E 

0.  Oo 

S3Ei. IA 

TQTh_ 

21A3. 36 

1S7&.C5 

93£:.H 

TO*A_  SITE  ENECGV  31290.69  MBTU  65a. 6  KBTU/SQFT-YR  GRCSS-AREA  65A.6  KBTL/StF*-Yfi 

TOTAL  SOURCE  energy  36437.90  MBTii  762.5  KBTU/SQFT-YR  GROSS-AKA  762.5  KBTU/SFT-YR 

PERCENT  OF  HOURS  ANY  SYSTEM  ZONE  OUTSIDE  OF  THROTTLING  RANGE  =  0.0 
PERCENT  0:  HOUR;  ANY  P.AN”  lOAC  NC'  SATISFIED  =  0.0 


note  electricity  and/or  fue.  used  to  general  e^e:tricity  is  appor'ioned  base 

on  THE  YEAFC v  DEMAND.  All  OTHER  ENER6V  TYREE  ARE  APPCF'IONED  HOJR-i. 


F  -  17 


S  * 


APPENDIX  "G" 


CONTRACT  DOCUMENTS 


Equipping  dryer  exhaust  with  heat  exchanger  for  preheating  incoaing  air  to 
dryer 

Verify  tbit  supply  stem  ind  condensite  systea  is  functioning  in  the  aost 
•fficient  Burner. 

Utilisation  of  high  teaperature,  oil  heated  processes  rather  than  steaa 

Use  of  cold  water  laundering 

Waste  heat  recovery 

Efficiency  of  coapressed  air  systea 

Theraal  storage 

Shut  off  steaa  supply  during  non  use  hours 


CEKRJ-ED-HF 


Iirited  6  September  1988 


ANNEX  A 

ENERGY  CONSERVATION  OPPORTUNITIES 
LAUNDRY  STUDY 

FORT  LEONARD  WOOD,  MISSOURI 

1.  Insulation  (vail,  roof,  pipe#  duct,  etc.) 

2.  Insulated  glass  or  double  glazed  vindovs 

3.  Weather  stripping  &  Caulking 

4.  Solar  films 

5.  Vestibules 

6.  Reduction  of  glass  area 

7.  Shutdown  energy  to  hot  water  heaters  or  modify  controls 

8.  Energy  conserving  fluorescent  lamps  and  ballasts 

9.  Reduce  lighting  levels 

10..  Replace  incandescent  lighting 

11.  Use  nore  efficient  lighting  source 

12.  Infrared  heaters 

13.  Heat  reclain  from  laundry  equipment 

14.  Heat  destratification 

15.  Heat  recovery  from  laundry  wash  water 

16.  Booster  heaters  at  major  hot  water  users 

17.  Lower  processing  hot  water  temperature 

18.  Hake  HVAC  operations »>ore  efficient 

19.  Steam  traps  (size,  operation,  type) 

20.  Optimize  laundry  facilities  operation  (space  utilization,  more  efficient 
equipment-operational  procedures) 

21.  Use  air  curtains/plastic  strips  at  personnel  entrances 

22.  Dryers  equipped  with  temperature  sensor  located  on  discharge  duct.  Sensor 
to  provide  information  to  stop  heating  during  drying  cycle  *t  the  most 
energy  efficient  point. 

23.  Recycling  of  rinse  water  for  a  following  wash  cycle. 
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CEMRK-ED-HF 


Revised  19  September  1988 


ANNEX  B 

ENERGY  SURVEYS  OF  LAUNDRY  FACILITIES 
ENERGY  ENGINEERING  ANALYSIS  PROGRAH  (EEAP) 

FORT  LEONARD  VOOD,  HIS SOUR I 

DETAILED  SCOPE  OF  WORE 

1.  This  project  involves  the  review  for  information  of  the  previously 
completed  EEAP  study  and  any  other  studies  performed  at  this  installation, 
reevaluation  of  selected  projects  and  energy  conservation  opportunities  (ECOs) 
for  economic  feasibility  based  upon  revised  criteria,  evaluation  of  selected 
ECOs  to  determine  energy  savings  potential,  a  limited  site  survey  of  buildings, 
preparation  of  new  programming  documents  based  upon  recommendations,  and  the 
preparation  of  a  comprehensive  report  of  work  performed  with  results  and 
recommendations. 

2.  Authorization.  This  project  is  authorized  by  CEEC-EE  (1110)  later  dated  15 
Nov  87,  subject:  FY  88  Energy  Engineer  Analysis  Program  (EEAP)  for  Kansas  City 
District. 

3.  Services  to  be  performed  by  the  Contractor.  The  A-E  shall  perform  and 
shall  assume  responsibility  for  the  accuracy  of  the  work  and  completeness  of 
the  following  services  in  connection  with  the  above  project  in  accordance  with 
the  General  Scope  of  Work  as  amended  by  criteria  and  instructions  listed 
herein.  Quality  of  work  accomplished  under  this  contract  will  be  a  determining 
factor  in  consideration  of  the  A/E  for  future  work. 

(1)  POC  at  Fort  Leonard  Wood  will  be  Hr.  Jack  DeShurly  (314)  368-2177. 

(2)  POC  at  Kansas  City  District  will  be  David  Werner  at  (816)  426-2782  or 
2783. 

4.  Submittals.  Work  detailed  in  paragraph  3,  above,  will  be  completed  in 
accordance  with  the  General  Scope  of  Work. 

5.  Distribution. 

a.  Twelve  (12)  sets  of  each  submittal  shall  be  furnished  to  reviewers 
in  accordance  with  the  following  distribution  schedule. 

Commander  $  copies 

U.S.  Army  Engineer  District,  Kansas  City 

ATTN:  CEHRK-ED-HF /David  Werner 

700  Federal  Building 

Kansas  City,  Hissouri  64106-2896 

Commander  2  copies 

Hissouri  River  Division 

ATTN:  CEKRD-KD-ED 

P.O.  Box  103,  Downtown  Station 

Omaha,  Nebraska  68101-0103 
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2  copies 


Commander 

Huntsville  Division 
ATTN:  HNDED-PM/ Ganus 
P.0.  Box  1600,  Vest  Station 
Huntsville,  Alabama  35807-4301 

Commander  1  copy 

HQUSACE,  ATTN:  CEEC-EE/McCormick 
Vasbington,  DC  20314-1000 

Commander  1  copy 

OSALEA 

ATTN:  DALO-LEP/MAJ  Heibel 
New  Cumberland  Army  Depot 
Nev  Cumberland,  PA  17070-5007 

Commander  1  copy 

HQ,  TRADOC 

ATTN:  ATEN-FE 

Ft.  Honroe,  VA  23351 

Commander  «/  copies 

Ft.  Leonard  Vood 

ATTN:  ATZT-CS-EC/DeShurly/ 

Ft.  Leonard  Vood,  Missouri  65473 

b.  Survey  forms  will  be  sent  to  HRKED-MF  and  Fort  Leonard  Vood, 
Missouri  only. 

6.  Data,  Information  and  Services  to  be  Furnished  by  the  Government.  The 
Government  will  furnish  the  following  data,  information,  and  services: 

a.  DOD  Construction  Criteria  Manual,  DOD  4270. 1-M. 

b.  Energy  Conservation  Investment  Program  (ECIP)  Guidance,  dated  10  Aug 
82,  and  revision  dated  4  Mar  85. 

c.  ETLS  1110-3-254,  Use  of  Electric  Power  Comfort  Space  Beating, 
1110-3-282,  Energy  Conservation  and  1110-3-294,  Interior  Design  Temperatures. 

d.  TM  5-785,  Engineering  Veather  Data,  TH  5-800-2,  General  Criteria 
Preparation  of  Cost  Estimates,  TM  5-800-3,  Project  Development  Brochure. 

t.  AX  415-15,  Military  Construction  Amy  (MCA)  Program  Development,  AX 
415-17,  Cost  Estimating  for  Military  Programming,  AX  415-20,  Construction, 
Project  Development  and  Design  Approval,  AX  415-28,  Department  of  the  Army 
facility  Classes  and  Construction  Categories,  AX  415-35,  Construction,  Minor 
Construction,  AX  420-10,  General  Provisions,  Organization,,  functions  and 
Personnel,  and  AX  5-4,  Change  No.  1,  Department  of  the  Army  Productivity 
Improvement  Program. 

f.  Army  Facility  Energy  Plan. 

g.  An  example  of  a  correctly  completed  programming  document  for  an  EC 
project. 
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7.  Completion  Schedule.  The  A/E  shall  complete  the  work  and  services  for  each 
increment  as  follows: 

a.  Interim  submittal  -  within  one  Hundred  and  Fifty  (150)  calendar  days 
of  Notice  to  Proceed. 

b.  Prefinal  submittal  -  within  thirty  (60)  calendar  days  of  interim, 
submittal. 


c.  Final  submittal-witb  thirty  (30)  calendar  days  of  prefinal 
submittal. 

The  A/E  shall  allow  a  period  of  approximately  forth-five  (45)  days  for  review 
by  Government  forces  for  each  submission.  Presentation  of  each  submission  will 
occur  upon  completion  of  the  review  period  for  that  submission. 

8.  Method  of  Payment. 

a.  Title  I  Services  -  Study  t  Report^  Payment  for  the  study  t  report 
trork  and  services  will  be  made  in  accordance  with  the  following  procedures: 

Partial  Payment.  The  Architect-Engineer  shall  prepare  and  submit  to 
the  U.S.  Army  Engineer  District,  Kansas  City,  partial  payment  estimates  using 
ENG  Form  93,  which  shall  serve  as  the  request  for  payment.  All  partial 
payments  shall  be  based  on  work  completed  as  of  the  15th  day  of  the  report 
month  and  shall  be  submitted  to  the  office  of  the  Contracting  Officer  by  the 
18th  day  of  the  month.  The  pay  estimate  shall  be  submitted  with  ENG  Form  93 
in  accordance  with  the  "Instructions  for  Completion  of  ENG  Fora  93  -  Payment 
Estimate,"  dated  5  January  1983.  The  U.S.  Army  Engineer  District,  Kansas  City, 
will  prepare  supporting  payment  documents  after  obtaining  necessary  approvals 
and  forward  all  documents  to  the  D.S.  Army  Engineer  District,  Omaha,  for 
issuance  of  the  payment  check.  All  questions  regarding  payments  shall  be 
directed  to  the  D.S.  Army  Engineer  District,  Kansas  City. 

b.  Additional  Conferences.  Payment  for  furnishing  the  services  of 

technically  qualified  representatives  to  attend  conferences  other  than  the 
review  conferences  specified  above,  when  so  requested  in  writing  by  the 
Contracting  Officer,  will  be  made  at  rate  per  hour  for  the  discipline  involved 
plus  travel  expenses  computed  in  accordance  with  Government  Joint  Travel 
Regulations  in  effect  at  the  tine  travel  is  performed  and  actual  cost  of 
transportation.  Payment  for  attending  additional  conferences  shall  be  made 
after  submittal  of  an  '  ENG  Fora  93. 
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9.  Fees.  Subject  to  the  provisions  of  Clause  39  of  the  Contract  Clauses  of 
the  contract  and  paragraph  8  above,  except  as  noted  below,  paynent  for  work  and 
services  performed  under  the  contract  vlll  be  as  follows! 

a.  Title  I. 

Study  and  Report.  Upon  completion  and  acceptance  of  all  work  and 
services  required,  the  Architect-Engineer  shall  be  paid  the  sum  of  THIRTY-NINE 
THOUSAND  THREE  HUNDRED  EIGHTY-SEVEN  DOLLARS  AND  NO  CENTS  ($  39,387.00),  less  any 
partial  payments  previously  made  therefor. 

b.  Additional  Conferences.  For  furnishing  the  services  of  technically 
qualified  representatives  to  attend  conferences  other  than  those  specified,  the 
Architect-Engineer  shall  be  paid: 

1.  For  professional  services,  at  the  following  rates  which  Include  direct 
labor,  overheads  and  profits,  for  actual  time  spent  in  connection  with  the 
project,  computed  from  time  of  departure  from  the  Architect-Engineer’s  office  to 
time  of  return  thereto,  but  limited  to  8  hours  per  day  or  fractional  part 
thereof,  per  person,  based  on  normal  workhours. 


Principal 

$67.98 

Project  Manager 

$51.65 

Engineer  I 

$39.42 

Engineer  II 

$31.26 

Technician  I 

$20.03 

Technician  II 

$14.72 

Drafter 

$20.03 

Clerical 

$28.27 

C$28. 85  x  114. 21  OH  x  10*  Profit) 
($21.92  x  114. 2Z  OH  x  10Z  Profit) 
($16.73  x  114. 2Z  OH  x  10Z  Profit) 
($13.27  x  114. 2Z  OH  x  10Z  Profit) 
($  8.50  x  114. 2Z  OH  x  10Z  Profit) 
($  6.25  x  114. 2Z  OH  x  10Z  Profit) 
($  8.50  x  114. 2Z  OH  x  10Z  Profit) 
($12.00  x  114. 2Z  OH  x  10Z  Profit) 


2.  For  travel  expenses,  at  the  per  diem  rate  or  rates  provided  in  the 
Government  Joint  Travel  Regulations  in  effect  at  the  time  travel  is  performed. 
In  addition,  the  Architect-Engineer  will  be  reimbursed  for  actual  cost  of  taxi 
fares  or  other  local  transportation  from  terminal  to  hotel  or  duty  point  on  day 
of  arrival  at  temporary  duty  station  and  from  hotel  or  duty  point  on  day  of 
departure  from  temporary  duty  station. 


3.  For  transportation,  the  actual  cost  thereof  by  public  conveyance  (plane 
and  train  rates  to  be  supported  by  transportation  receipts),  or,  when  travel  is 
performed  by  private-owned  vehicle,  at  the  rate  provided  in  the  Government  Joint 
Travel  Regulations  in  effect  at  the  time  travel  is  performed.  Mileage  will  be 
based  on  odometer  readings  certified  by  the  Architect -Engineer  and  approved  by 
the  Contracting  Officer.  Payment  for  attending  additional  conferences  shall  be 
made  after  submittal  of  a  ENG  Form  93. 
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